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PREFACE. 


This  book  makes  no  pretence  of  giving  to  the  world  a  new 
theory  of  our  intellectual  operations.  Its  claim  to  attention,  if  it 
possess  any,  is  grounded  on  the  fact  that  it  is  an  attempt  not  to 
supersede,  but  to  embody  and  systematize,  the  best  ideas  which 
have  been  either  promulgated  on  its  subject  by  speculative  writers, 
or  conformed  to  by  accurate  thinkers  in  their  scientific  inquiries. 

To  cement  together  the  detached  fragments  of  a  subject,  never 
yet  treated  as  a  whole ;  to  harmonize  the  true  portions  of  discordant 
theories,  by  supplying  the  links  of  thought  necessary  to  connect 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
are  always  more  or  less  interwoven ;  must  necessarily  require  a 
considerable  amount  of  original  speculation.  To  other  originality 
than  this,  the  present  work  lays  no  claim.  In  the  existing  state  of 
the  cultivation  of  the  sciences,  there  would  be  a  very  strong  pre- 
sumption against  any  one  who  should  imagine  that  he  had  effected 
a  revolution  in  the  theory  of  the  investigation  of  truth,  or  added 
any  fundamentally  new  process  to  the  practice  of  it  The  im- 
provement which  remains  to  be  effected  in  methods  of  philoso- 
phizing (and  the  author  believes  that  they  have  much  need  of 
improvement)  can  only  consist  in  performing,  more  systematically 
and  accurately,  operations  with  which,  at  least  in  their  elementary 
form,  the  human  intellect  in  some  one  or  other  of  its  employments 
is  already  familiar. 

In  the  portion  of  the  work  which  treats  of  Ratiocination,  the 
author  has  not  deemed  it  necessary  to  enter  into  technical  details 
which  may  be  obtained  in  so  perfect  a  shape  from  the  existing 
treatises  on  what  is  termed  the  Logic  of  the  Schools.  In  the  con- 
tempt entertained  by  many  modem  philosophers  for  the  syllogistic 
art,  it  will  be  seen  that  he  by  no  means  participates ;  although  the 
scientific  theory  on  which  its  defence  is  usually  rested  appears  to 
him  erroneous :  and  the  view  which  he  has  suggested  of  the  nature 
and  functions  of  the  Syllogism  may,  perhaps,  afford  the  means  of 
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IV  PREFACE. 

conciliating  the  principles  of  the  Art  with  as  much  as  is  well- 
grounded  in  the  doctrines  and  objections  of  its  assailants. 

The  same  abstinence  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions ;  because  many  useful 
principles  and  distinctions  which  were  contained  in  the  old  Logic, 
have  been  gradually  omitted  from  the  writings  of  its  later  teachers ; 
and  it  appeared  desirable  both  to  revive  these,  and  to  reform  and 
rationalize  the  philosophical  foundation  on  which  they  stood.  The 
earlier  chapters  of  this  preliminary  Book  will  consequently  appear, 
to  some  readers,  needlessly  elementary  and  scholastic.  But  those 
who  know  in  what  darkness  tfce  nature  of  our  knowledge,  and  of 
the  processes  by  which  it  is  obtained,  is  often  involved  by  a  con- 
fused apprehension  of  the  import  of  tlie  different  classes  of  Words 
and  Assertions,  will  not  regard  these  discussions  as  cither  frivolous, 
or  irrelevant  to  the  topics  considered  in  the  later  Books. 
,  On  the  subject  of  Induction,  the  task  to  be  perfprmed  was  that 
of  generalizing  the  modes  of  investigating  truth  and  estimating 
evidence,  by  which  so  many  important  and  recondite  laws  of 
nature  have,  in  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free  from  difficulty 
may  be  presumed  from  the  fact,  that  even  at  a  very  recent  period, 
eminent  writers  (among  whom  it  is  sufficient  to  name  Archbishop 
Whatcly,  and  the  author  of  a  celebrated  article  on  Bacon  in  the 
Edinburgh  Review),  have  not  scrupled  to  pronounce  it  impossible. 
The  author  has  endeavored  to  combat  their  theory  in  the  manner 
in  which  Diogenes  confuted  the  skeptical  reasonings  against  the 
possibility  of  motion  ;  remembering  that  Diogenes'  argument  would 
have  been  equally  conclusive,  although  his  individual  perambula- 
tions might  not  have  extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded 
in  effecting  on  this  branch  of  his  subject,  it  is  a  duty  to  acknowledge 
that  for  much  of  it  he  has  been  indebted  to  several  important  trea- 
tises, partly  historical  and  partly  philosophical,  on  the  generalities 
and  processes  of  physical  science,  which  have  been  published  within 
the  last  few  years.  To  these  treatises,  and  to  their  authors,  he  has 
endeavored  to  do  full  justice  in  the  body  of  the  work.  But  as  witli 
one  of  these  writers,  Mr.  Whcwell,  hQ  has  occasion  frequently  to 
express  differences  of  opinion,  it  is  more  particularly  incumbent  on 
him  in  this  place  to  declare,  that  without  the  aid  derived  from  the 
facts  and  ideas  contained  in  that  gentleman's  History  of  the  Induc- 
tive Sciences,  the  corresponding  portion  of  this  work  would  probably 
not  k^ve  been  written. 
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PREFACE.  V 

The  concluding  Book  is  an  attempt  to  contribute  towards  the 
solution  of  a  question,  which  the  decay  of  old  opinions,  and  the 
agitation  that  disturbs  European  society  to  its  inmost  depths,  render 
as  important  in  the  present  day  to  the  practical  interests  of  human 
life,  as  it  must  at  all  times  be  to  the  completeness  of  our  speculative 
knowledge :  viz.,  Whether  moral  and  social  phenomena  are  really 
exceptions  to  the  general  certainty  and  uniformity  of  the  course  of 
nature ;  and  how  far  the  methods,  by  which  so  many  of  the  laws 
of  the  physical  world  have  been  numbered  among  truths  irrevo- 
cably acquired  and  universally  assented  to,  can  be  made  instru- 
mental to  the  gradual  formation  of  a  similar  body  of  received 
doctrine  in  moral  and  political  science. 

While  the  views  promulgated  in  these  volumes  still  await  the 
verdict  of  competent  judges,  it  would  have  been  useless  to  attempt 
to  make  the  exposition  of  them  so  elementary,  as  to  be  suited  to 
readers  wholly  unacquainted  with  the  subject.  It  can  scarcely  be 
hoped  that  the  Second  Book  will  be  throughout  intelligible  to  any 
one  who  has  not  gone  carefully  through  some  one  of  the  common 
treatises  on  Logic ;  among  which  that  of  Archbishop  Whately  is, 
on  every  account,  to  be  preferred.  And  the  Third  Book  presup- 
poses some  degree  of  acquaintance  with  the  most  general  truths 
of  mathematics,  as  well  as  of  the  principal  branches  of  physical 
science,  and  with  the  evidence  on  which  those  doctrint^s  rest. 
Among  books  professedly  treating  of  the  mental  phenomena,  a 
previous  familiarity  with  the  earlier  portion  of  Dr.  Brown's  Lec- 
tures, or  with  his  treatise  on  Cause  and  Effect,  would,  though  not 
indispensable,  be  advantageous;  that  philosopher  having,  in  the 
author's  judgment,  taken  a  more  correct  view  than  any  other 
English  writer  on  the  subject  of  the  ultimate  intellectual  laws  of 
scientific  inquiry;  while  his  unusual  powers  of  popularly  stating  and 
felicitously  illustrating  whatever  he  understood,  render  his  works 
the  best  preparation  which  can  be  suggested,  for  speculations  sim- 
ilar to  those  contained  in  this  Treatise. 
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A  SYSTEM  OP  LOGIC. 


INTRODUCTION. 


§  1.  There  is  as  great  diversity  among  autHoTB  in  the  modes  which 
they  have  adopted  of  defining  logic,  as  in  their  treatment  of  the  details 
of  It.  This  is  what  might  naturally  be  expected  on  any  subject  on 
which  writers  have  availed  themselves  of  the  same  language,  as  a  means 
of  delivering  different  ideas.  Ethics  and  jurisprudence  are  liable  to 
the  remark  m  common  with  logic.  Almost  every  philosopher  having 
taken  a  different  view  of  some  of  the  particulars  which  these  branches 
of  knowledge  are  usually  understood  to  include ;  each  has  so  framed 
his  definition  as  to  indicate  beforehand  his  own  peculiar  tenets,  and 
sometimes  to  beg  the  question  in  their  favor. 

This  diversity  is  not  so  much  an  evil  to  be  complained  of)  as  an  in- 
evitable and  in  some  degree  a  proper  result  of  the  impei^ect  state  of 
those  sciences.  There  cannot  be  agreement  about  the  definition  of  a 
thing,  until  there  is  agreement  about  the  thing  itself.  To  define  a 
thing,  is  to  select  from  among  the  whole  of  its  properties  those  which 
shall  be  understood  to  be  designated  and  declarea  by  its  name ;  and 
the  properties  must  be  very  well  known  to  us  before  we  can  be  com- 
petent to  determine  which  of  them  are  fittest  to  be  chosen  far  this  pur- 
pose. Accordingly,  in  the  case  of  so  complex  an  aggregation  of  par- 
ticulars as  are  comprehended  in  anything  which  can  be  called  a  science, 
the  definition  we  set  qut  with  is  seldom  that  which  a  more  ext^isive 
knowledge  of  the  subject  shows  to  be  the  most  appropriate.  Until 
we  know  the  particulars  themselves,  we  cannot  fix  upon  the  most  correct 
and  compact  mode  of  circumscribing  them  by  a  general  description. 
It  was  not  tiU  after  an  extensive  and  accurate  acquaintance  wiui  the 
details  of  chemical  phenom^ia,  that  it  was  found  possible  to  frame  a 
rational  definition  of  chemistry ;  and  the  definition  of  die  science  of  Ufe 
and  organization  is  stiU  a  matter  of  dispute.  So  lopg  as  die  sciences 
are  imperfect,  the  definitions  must  partake  of  their  imperfisctions ;  and 
if  the  former  aire  progressive,  the  latter  ought  to  be  so  too.  As  much* 
therefore,  as  is  to  be  expected  from  a  definidon  placed  at  die  com- 
menoement  of  a  subject,  is  that  it  should  define  die  scope  of  our  in- 
quiries :  and  die  defiSiidon  which  I  am  about  to  offer  of  the  science  of 
loflric,  pretends  to  nodung  more,  than  to  be  a  statement  of  the  quastion 
which  1  have  put  to  myself  and  whidi  diis  book  is  an  attempt  to  re* 
solve.  The  reader  is  at  liberty  to  object  to  it  u  a  definidon  of  logics 
but  it  is  at  aD  events  a  correct  definidon  of  die  subject  of  dus 
volume. 

A 


Digitized  by 


Google 


3  INTRODUCTION. 

§  2.  Logic  has  often  been  called  the  Art  of  Reasoning.  A  writei* 
-who  has  done  more  than  any  other  livine  person  to  restore  this  study 
to  the  rank  from  which  it  had  fallen  in  the  estimation  of  the  cultivated 
classes  in  our  own  country,  has  adopted  the  above  definition  with  an 
amendment;  he  has  defined  logic  to  be  the  Science,  as  well  as  the  Art, 
of  reasoning;  meaning,  by  the  former  term,  the  analysis  of  the  mental 
process  which  takes  place  whenever  we  reason,  and  by  the  latter,  the 
rules,  grounded  upon  that  analysis,  for  conducting  the  process  correctly. 
There  can  be  no  aoubt  as  to  the  propriety  of  the  emendation.  A  right 
understanding  of  the  mental  process  itself,  of  the  conditions  it  depends 
upon,  and  the  steps  of  which  it  consists,  is  the  only  basis  on  winch  a 
system  of  rules,  fitted  for  the  direction  of  the  process,  can  possibly  be 
founded.  Art  necessarily  presupposes  knowledge ;  art,  in  any  but  its 
infant  state,  presupposes  scientific  knowledge;  and  if  every  art  does 
not  boar  the  name  of  the  science  upon  which  it  rests,  it  is  only  because 
several  sciences  are  often  necessary  to  form  the  groundwork  of  a  sinc^le 
art.  Such  is  the  complication  of  human  affairs,  diat  to  enable  one  thmg 
to  be  donCf  it  is  often  requisite  to  know  the  nature  and  properties  of 
many  things. 

Logic,  &en,  comprises  the  science  of  reasoning,  as  well  as  an  art, 
founded  on  that  science.  But  the  word  Reasonmg,  again,  like  most 
other  scientific  terms  in  popular  use,  abounds  in  ambiguities.  In  one 
of  its  acceptations,  it  means  syllogizing;  or  the  mode  of  inference 
which  may  be  called  (with  sufficient  accuracy  for  the  present  purpose) 
concluding  from  generals  to  particulars.  In  another  of  its  senses,  to 
reason,  is  simply  to  infer  any  assertion,  from  assertions  already  admitted : 
and  in  this  sense,  induction  is  as  much  entitled  to  be  called  reasoning 
as  the  demonstrations  of  geometry. 

Writers  on  logic  have  generally  preferred  the  former  acceptation  of 
the  term ;  the  latter,  and  more  extensive  signification,  is  that  in  which 
I  mean  to  use  it.  I  do  this  by  virtue  of  the  right  I  claim  for  every 
author,  to  give  whatever  provisional  definition  he  pleases  of  his  own 
subject.  But  sufficient  reasons  will,  I  believe,  unfold  themselves  as 
we  advance,  why  this  should  be  not  only  the  provisional  but  the  final 
definition.  It  involves,  at  all  events,  no  arbitrary  change  in  the  mean- 
ing of  the  word;  for,  with  the  general  usage  of  the  English  language, 
the  vnder  signification,  I  believe,  accords  better  than  the  more  re- 
stricted one. 

§  3.  But  reasoning,  even  in  the  widest  sense  of  which  the  word  is 
susceptible,  does  not  seem  to  include  all  that  is  included,  either  in  the 
best,  or  even  in  the  most  current,  conception  of  the  scope  and  province 
of  our  science.  The  employment  of  the  word  Logic  to  denote  the 
theory  of  argumentation,  is  derived  from  the  Aristotelian,  or,  as  they 
are  commonly  termed,  the  scholastic  logicians.  Yet  even  with  them, 
in  their  systematic  treatises,  argumentation  was  the  subject  only  of  the 
third  part :  the  two  former  treated  of  terms,  and  of  propositions ;  under 
one  or  other  of  which  heads  were,  moreover,  included,  Definition  and  . 
Division.  Professedly,  indeed,  these  previoui^  topics  were  introduced 
only  on  account  of  their  connexion  with  reasoning,  and  as  a  prepara- 
tion for  the  doctrine  and  rules  of  syllogism.  Yet  they  were  treated 
with  greater  minuteness,  and  dwelt  upon  at  greater  length,  than  was 

•  Aichtxi«hqp  Whately. 
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reqfuired  for  that  purpose  alone.  More  recent  writers  on  logic  have 
generally  understood  the  term  as  it  was  employed  by  the  able  aathoia. 
of  the  Port  Royal  Logic:  viz.,  as  equivalent  to  the  Art  of  Thinking. 
Nor  is  this  acceptation  confined  to  philosophers,  and  works  of  science. 
Even  in  conversation,  the  ideas  usucPiy  connected  with  the  word  Logic, 
include  at  least  precision  of  language,  and  accuracy  of  classification: 
and  we  perhaps  oftener  hear  jiersons  speak  of  a  logical  arrangement, 
or  expressions  logically  defined,  than  of  conclusions  logically  deduced 
from  premisses.  Moreover,  a  man  is  often  called  a  great  logician,  or  a 
man  of  powerful  logic,  not  for  the  accuracy  of  his  deductions,  but  for 
the  extent  of  his  command  over  premisses;  because  the  general  propo- 
sitions required  for  explaining  a  difficulty  or  refuting  a  sophism,  copi'^ 
ously  and  promptly  occur  to  nim;  as  in  the  case  of  Chilhngrworth,  or 
Samuel  Johnson.  Whether,  therefore,  we  conform  to  the  practice  of 
those  wko  have  made  the  subject  their  particular  study,  or  to  that  of 
popular  writers  and  common  discourse,  the  province  of  logic  will 
mdude  several  operations  of  the  intellect  not  usually  considered  to  &11 
within  the  meaning  of  the  terms  Reasoning  and  Argumentation. 

These  various  operations  miffht  be  brought  within  the  compass  of  the 
science,  and  the  additional  advantage  be  obtained  of  a  very  simple 
definition,  if,  by  an  extension  of  the  term,  sanctioned  by  high  authori- 
ties, we  were  to  define  logic  as  the  science  which  treats  of  the  opera- 
tions of  the  human  understanding  in  the  pursuit  of  truth.  For  to  this 
ultimate  end,  naming,  classification,  definition,  and  all  the  other  opera- 
tions over  which  logic  has  ever  claimed  jurisdiction,  are  essentially 
subsidiary.  They  may  all  be  regarded  as  contrivances  for  enabling  a 
person  to  know  the  truths  which  are  needful  to  him,  and  to  know 
them  at  the  precise  moment  at  which  they  are  needful.  Other  pur- 
poses, indeeo,  are  also  served  by  these  operations ;  for  instance,  that 
of  imparting  our  knowledge  to  others.  But,  viewed  with  regard  to 
this  purpose,  they  have  never  been  considered  as  within  the  province 
of  the  logician.  The  sole  object  of  Logic  is  the  guidance  of  one's 
own  thoughts ;  the  communication  of  those  thoughts  to  othen  falls 
under  the  consideration  of  Rhetoric,  in  the  large  sense  in  which  that 
art  was  conceived  by  the  ancients ;  or  of  the  stiU  more  extensive  art 
of  Education.  Logic  takes  cognizance  of  all  intellectual  operations, 
only  as  they  conduce  to  our  own  knowledge,  and  to  our  command 
over  that  knowledge  for  our  own  uses.  If  there  were  but  one  rational 
being  in  the  universe,  that  being  might  be  a  perfect  logician ;  and  the 
science  and  art  of  logic  would  be  the  same  for  chat  one  person,  as  for 
the  whole  human  race. 

§  4.  But,  if  the  definition  which  we  formerly  examined  included  too 
little,  that  which  is  now  suggested  has  the  opposite  fault  of  including 
too  much. 

Truths  are  known  to  us  in  two  ways :  some  are  known  directly, 
and  of  themselves ;  some  through  the  medium  of  other  truths.  The 
fi)rmer  are  the  subject  of  Intuition,  or  Consciousness;  the  latter,  of 
Inference.  The  truths  known  by  intuition  are  the  original  premisses 
fix>m  which  all  otheis  are  'inferred.  Our  assent  to  the  conclusion 
being  grounded  upon  the  truth  of  the  premisses,  we  never  could  arrive 
at  any  knowledge  by  reasoning,  unless  something  could  be  known 
antecedently  to  dl  reasoning. 
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Example  of  tniHliit  known  lo  b0  by  iimnedwte  eo«ecioiiraei8|  ve 
pax  own  bodUy  sensMiotia  and  neMwatal  fe«fiiig».  I  know  diceetly,  and 
of  my  own  knowledge^  th«t  J  waa  vexed  yesl^ida^,  or  that  I  am  hua* 
^  to^ay.  Exaai^^ea  of  trviilifl  wfaiek  we  know  only  hj  way  of 
VuereBoe»  are  occozreacea  which  look  place  while  we  were  ameat,  tha 
erenta  recorded  in  hiatory ,  or  the  tb^furema  of  aaathematioB.  The  two 
former  we  infer  Srom  the  testiiQony  addui0«d,  or  from  the  traces  <^ 
tboae  past  occurrences  which  still  exist ;  the  kttar,  ftom  the  premiasea 
laid  down  ia  books  of  geometry^  under  the  lude  of  defijutiona  and  ax- 
ioma.  WhateTer  we  are  capable  of  knowing  n>uat  belong  to  the  one 
class  or  to  the  other ;  must  be  in  the  niuwber  of  tha  pamitive  data»  or 
of  the  conclaaions  which  can  be  drawn  there&om. 

With  the  oiiginal  data,  or  ultima^  jiremisses  of  oi]r  knowledge ; 
with  their  number  or  nature,  the  mode  m  which  diay  are  obtained,  or 
the  teats  by  which  they  may  be  distinguished;  logic,  in  a  diseot  way 
at  least,  has,  in  the  sense  in  which  I  conceive  the  science,  nothing  to 
do.  These  questions  are  partly  not  a  subject  of  science  at  all,  partly 
that  of  a  very  different  science. 

Whatever  is  known  to  us  by  consciousness,  is  known  beyond  possi- 
bility of  questicm.  What  one  sees,  or  feels,  whether  bodily  or  men* 
tally,  one  cannot  but  be  sure  that  one  sees  or  feels.  No  science  is 
required  for  the  purpose  of  establishing  such  truths ;  no  rules  of  art 
can  render  our  knowledge  of  them  more  cextain  than  it  is  in  itael£ 
There  is  no  logic  for  this  portion  of  our  knowledge. 

But  we  may  &ncy  that  we  see  or  feel  what  we  in  reaMty  infer. 
Newton  saw  the  truth  of  many  propositions  of  geometry  without  readr 
ing  the  demonstrations,  but  not,  we  may  be  sure,  without  their  flashing^ 
tluroueh  his  mind.  A  truth,  or  supposed  truth,  which  is  really  tiie  rer 
suit  of  a  very  rapid  inference,  may  seem  to  be  apprehended  intuitively. 
It. has  long  been  agreed  by  philosophers  of  the  most  opposite  schools, 
that  this  mistake  is  actually  made  in  so  fiuniliar  an  instance  as  that  of 
the  eyesight.  There  is  nothing  which  we  appear  to  ourselves  more 
directly  conscious  of,  than  the  dietance  of  an  object  from  us.  Yet  it 
has  long  been  ascertained,  that  what  is  perceived  by  the  eye,  is  at  most 
nothing  more  than  a  variously  colored  sur&.ce ;  that  when  we  fancy 
we  see  distance,  a21  we  really  see  is  certain  variations  of  afferent 
size,  and  more  or  less  faintness  of  color ;  and  that  our  estimate  of  the 
object's  distance  from  us  is  the  result  of  a  comparison  (made  with  so 
much  rapidity  that  we  are  unconscious  of  making  it)  between  the  size 
and  color  of  the  object  as  they  appear  at  the  time,  and  the  siae  and 
color  of  the  same  or  of  similar  objects  as  they  appeared  when  close  at 
hand,  or  when  their  degree  of  remoteness  was  known  by  other  evi- 
dence. The  perceptioQ  of  distance  by  the  eye,  which  seems  so  like 
inbiidon,  is  thus,  in  reality,  an  inference  grounded  on  experience.; 
an  inference,  too,  which  we  learn  to  make ;  and  which  we  make  with 
more  and  more  correctness  as  our  experience  increases ;  though  in 
fiumliar  caaes  it  takes  place  so  rabidly  as  t»  ap^ar  exacdy  on  a  par 
with  those  perceptions  of  sight  which  are  really  mtuitive,  oiu*  percep- 
tiosa  (^  color.* 

*  Tbis  oel«br«ited  tlieoiy  Ins  veceiittv  been  eaUed  in  qnestien  by  a  writer  of  deserved 
xepQtotioa,  Mr.  Samuel  Befley ;  but  I  do  not  conceive  tbat  tbe  pounds  ou  wUeb  it  has 
been  received  by  philosophers  for  a  century  past,  have  been  at  all  shakcoi  by  that  gentle- 
man's objections.  I  have  elsewhere  said  what  appeared  to  me  necessary  in  reply  to  his 
arguments.^  TVeffrnmsffr  RevUw,  far  October,  1842. 
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Of  the  Bcien^e,  therefore,  which  expotinds  die  operations  of  the  hu^ 
man  understanding  in  the  puTBuit  or  truth,  one  essential  part  w  the 
inquirj :  What  are  the  tnidw  whidi  are  die  objects  of  intviidon  or 
eonsciousness,  and  what  are  diose  which  we  merely  infsr  ?  But  tliis 
inquiry  has  nerer  been  oonsidered  a  portion  of  logic.  Its  place  is  in 
another  and  a  perfectly  distinct  depanment  of  science,  which  may  be 
called  the  higher  or  transcendental  nvetaphyfiios.  For  such  is  the  title 
which  has  been  giren  to  that  portkAi  of  mewDd  v^ilosophy  whinh 
attemptB  to  determine  what  pert  of  the  furniture  ot  the  mind  belong 
to  it  oiiginally,  and  what  part  is  oonstruoted  by  itself  e«t  of  materisOs 
furnished  from  without.  To  this  science  appertain  the  great  and 
nradi  debated  questions  of  the  existeiice  of  matter ;  of  the  existence 
tif  spirit,  and  die  distinodon  between  it  and  matter ;  of  the  reafi^  of 
dme  and  space,  as  things  witheul:  the  ttlnd,  and  diAinguishable  from 
the  objects  which  are  said  to  exist  in  thetn.  For,  in  the  present  state 
fj£  die  disoQssion  on  Jheee  topics,  k  is  nnirersally  allowed  that  the 
euBteace  of  matter  or  of  spint,  of  space  or  of  time,  is,  in  kA  nature, 
msuicepdble  of  being  ptored ;  and  thait  whatever  is  known  of  them, 
is  known  by  immediate  intuition.  To  die  same  science  belong  the 
inquitves  into  the  hatore  of  Coiioerpdcto,  Pei^pdon,  Memory,  and 
•Belief;  aU  of  which  ars  operadons  oi  the  nndentanding  in  the  pursuit 
ef  truth ;  but  with  t^ich,  as  phenomena  of  the  mind,  or  wkh  the  pos- 
•ibility  which  may  or  nay  not  exist  of  analysing  any  of  them  into 
aimpler  phenomena,  the  logician  as  such  has  no  coticem.  To  diis 
science  must  also  bd  referred  die  following,  and  all  analogous  ques- 
dons :  To  what  extent  our  intellectual  fkculden  and  our  emodons  are 
innate — ^to  what  extent  the  result  of  associadon.  Whedier  God,  and 
duty,  are  i«alides,  the  existence  of  winch  is  manifest  to  us  d  priori  by 
the  consdtudon  of  our  radonal  faculty ;  or  whether  our  ideas  of  them 
are  acquired  nodons,  die  origin  of  which  we  are  able  to  trace  and 
explain ;  and  the  reality  of  die  objects  themselves  a  question  not  of 
consciousneBS  or  intuition,  but  of  evidence  aftid  reasolking. 

The  province  of  logic  must  be  restricted  to  that  pordon  of  our  knowl- 
edge  which  consists  of  inferences  from  trudiB  pfreviously  known; 
whether  diose  antecedent  data  be  general  proposidotn,  or  particular 
observadons  and  perceptions.  Logic  is  not  die-  science  of  Belief,  but 
die  science  of  Proof,  or  Evidence.  So  far  forth  as  belief  professes  to 
be  founded  upon  proof,  die  office  of  logic  is  to  s^apply  a  test  for  ascer- 
taining whedier  or  not  the  belief  is  well  grounded.  With  the  claims 
whi<^  onv  proposidon  has  to  belief  on  its  own  intrinsic  evidence, 
diat  is,  without  evidence  in  die  proper  sense  of  die  word,  logic  has 
nothing  to  do. 

%  6.  As  die  far  greatest  pordon  of  our  knowledge,  whether  ot  gen- 
eral truths  or  of  paiticular  fects,  is  avow^ly  matter  of  inference, 
nearly  the  whole,  not  only  of  science,  but  of  hunnan  conduct,  is  amen* 
able  to  die  audibrity  of  logic.  To  draw  inferetaoes  has  been  said  to  be 
the  great  business  ^  life,  filvery  one  has  daily,  hourly,  and  moment- 
ary need  of  ascertaining  facts  which  he  has  not  directly  observed  ;  not 
from  any  general  purpose  of  adding  to  his  stock  of  knowledge,  but 
because  die  fects  themselves  are  of  importance  to  his  iMtete^cs  or  to  his 
occupadons.  The  business  of  the  magistrate,  of  the  military  it^ota- 
mander,  of  die  navigator,  of  the  physician,  of  die  egticukurist,  is  merely 
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to  judge  of  evidence,  and  to  act  accordinffly.  They  all  bave  to  aacer* 
tain  certain  facts,  in  order  that  they  may  afterwards  apply  certain  rules, 
either  devised  by  themselves,  or  prescribed  for  their  guidance  by 
others ;  and  as  they  do  this  well  or  ill,  so  they  dischai;^  well  or  ill  the 
duties  of  their  several  callings.  It  is  the  only  occupation  in  which  the 
mind  never  ceases  to  be  engaged ;  and  is  the  subject,  not  of  logic,  but 
of  knowledge  in  general.  Our  definition  of  logic,  therefore,  wUl  be  in 
danger  of  including  the  whole  field  of  knowledge,  unless  we  qualify  k 
by  some  fiirther  limitation,  showing  distinctly  where  the  domam  of  the 
other  arts  and  sciences,  and  of  common  prudence  ends,  and  that  of 
logic  begins. 

The  distinction  is,  that  the  science  or  knowledge  of  the  particular 
subject-matter  furnishes  the  evidence,  while  logic  furnishes  the  prin- 
ciples and  rules  of  the  estimation  of  evidence.  Logic  does  not  pre- 
tend to  teach  the  surgeon  what  are  the  symptoms  which  indicate  a 
violent  death.  This  he  must  learn  &om  his  own,  experience  and  obser- 
vation, or  from  that  of  others,  his  predecessors  in  his  peculiar  science. 
But  logic  sits  in  judgment  on  the  sufficiency  of  that  observation  and 
experience  to  justify  his  rules,  and  on  the  sufficiency  of  his  rules  to 
justify  his  conduct.  It  does  not  give  him  proo&,  but  teaches  him  what 
makes  them  proofs,  and  how  he  is  to  judge  of  them.  Logic  alone  can 
never  show  that  the  &ct  A  proves  the  fact  B ;  but  it  can  point  out  to 
what  conditions  all  facts  must  conform,  in  order  that  they  may  prove 
o|her  facts.  To  decide  whether  an^  given  fact  fulfils  these  conditions, 
or  whether  facts  can  be  found  which  fulfil  them  in  any  given  case, 
belongs,  exclusively,  to  the  particular  art  or  science,  or  to  our  knowl- 
edge of  the  particular  subject 

It  is  in  this  sense  that  logic  is,  what  Bacon  so  expressively  calls  it,  ' 
urs  artiwn;  the  science  of  science  itself.  All  science  consists  of  data 
and  conclusions  from  those  data— of  proofi,  and  what  they  prove :  now, 
logic  points  out  what  relations  must  subsist  between  data  and  what- 
ever can  be  concluded  firom  them — ^between  proof  and  everything 
which  it  can  prove.  If  there  be  any  such  indispensable  relations,  and 
if  these  can  be  precisely  determined,  every  particular  branch  of  science, 
as  well  as  every  individual  in  the  guidance  of  his  conduct,  is  bound  to 
conform  to  those  relations,  under  the  penalty  of  making  false  infer- 
ences, of  drawing  conclusions  which  are  not  grounded  in  the  realities 
of  things.  Whatever  has  at  any  time  been  concluded  justly,  whatever 
knowledge  has  been  acquired  otherwise  than  by  immediate  intuition, 
depended  upon  the  observance  of  the  laws  which  it  is  the  province  of 
logic  to  investigate.  If  the  conclusions  are  just,  and  the  Knowledge 
sound,  those  laws  have  actually  been  observed. 

§  6.  We  need  not,  therefore,  seek  any  fuither  for  a  solution  of  the 
question,  so  often  agitated,  respecting  the  utility  of  logic.  If  a  science 
of  logic  exists,  or  is  capable  ol  existing,  it  must  be  useful.  If  there  be 
rules  to  which  every  mind  conforms  in  every  instance  in  which  it 
judges  rightly,  there  seems  little  necessity  for  discussing  whether  a 
person  is  more  likely  to  observe  those  rules,  when  he  knows  the  rules, 
than  when  he  is  unacquainted  with  them. 

A  science  may  undoubtedly  be  brought  to  a  certain,  not  inconsider- 
able, stage  of  advancement,  without  the  application  of  any  other  logic 
to  it  than  what  all  persons,  who  are  said  to  hav^  a  sound  understaad- 
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ing»  acqoiie  empirically  in  the  couzBe  of  their  studiet.  Men  judged  of 
evidence,  and  often  Tery  correctly,  before  logic  was  a  acience,  or  they 
never  could  have  made  it  one.  And  they  executed  great  mechanicid 
works  before  they  understood  the  laws  of  mechanics.  But  there  are 
Hmits  both  to  what  mechanicians  can  do  without  principles  of  mechan- 
ics, and  to  what  thinkers  can  do  without  principles  of  logic.  And  the 
limits,  in  the  two  cases,  are  of  the  same  kind.  The  extent  of  what 
man  can  do  without  understanding  the  theory  of  what  he  is  doing,  is 
in  all  cases  much  the  same :  he  can  do  whatever  is  very  easy ;  what 
re4|uires  only  time,  and  patient  industry.  But  in  the  progress  of 
science  from  its  easiest  to  its  more  difficult  problems,  every  great  step 
in  advance  has  had  either  as  its  precursor  or  as  its  accompaniment  and 
necessary  condition,  a  corresponding  improvement  in  the  notions  and 
principles  of  logic  received  among  the  most  advanced  thinkers.  And 
if  several  of  the  more  difficult  sciences  are  still  in  so  defective  a  state; 
if  not  only  so  little  is  proved,  but  disputation  has  not  terminated  even 
about  the  little  which  seemed  to  be  so ;  the  reason,  perhaps,  is,  that 
men's  logical  notions  have  not  yet  acquired  the  degree  of  extension, 
or  of  accuracy,  requisite  for  the  estimation  of  the  evidence  proper  to 
those  particular  departments  of  knowledge. 

§  7.  Logic,  then,  is  the  science  of  the  operations  of  the  understand- 
ing which  are  subservient  to  the  estimation  of  evidence:  both  the 
process  itself  of  proceeding  from  known  truths  to  unknown,  and  .all 
mteUectual  onerations  auxiliary  to  this.  It  includes,  therefore,  the 
operation  of  J^aming;  for  language  is  an  instrument  of  thought,  as 
well  as  a  means  of  communicating  our  thoughts.  It  includes,  also. 
Definition,  and  Classification.  For,  the  use  of  wese  operations  (putting 
all  other  minds  than  one's  own  out  of  consideration)  is  to  serve  not 
only  for  keeping  our  evidences  and  the  conclusions  fifom  them  permar 
nent  and  readily  accessible  in  the  memory,  but  for  so  marshahng  the 
facts  which  we  may  at  any  time  be  engaged  in  investigating,  as  to 
enable  us  to  perceive  more  clearly  what  evidence  there  is,  and  to  judge 
with  fewer  chances  of  error  whether  it  be  sufficient.  The  analysis  of 
the  instruments  we  employ  in  the  investigation  of  truth,  is  part  of  the 
analvsb  of  the  investigation  itself;  since  no  art  is  complete,  unless 
anouer  art,  that  of  constructing  the  tools  and  fitting  uiem  for  the 
purposes  of  the  art,  is  embodied  in  it. 

Our  object,  therefore,  will  be  to  attempt  a  correct  analysis  of  the 
intellectual  process  caUed  Reasoning  or  Inference,  and  of  such  other 
mental  operations  as  are  intended  to  fiiciHtate  this :  as  well  as,  on  die 
foundation  of  this  analysis,  vadparipauu  with  it,  to  bring  together  or 
frame  a  set  of  roles  or  canons  for  testing  the  sufficiency  of  any  given 
evidence  to  )>rove  any  given  proposition. 

With  respect  to  the  first  part  of  this  undertaking,  I  do  not  attempt 
to  decompose  the  mental  <^ratioDS  in  question  mto  their  ultimate 
elements.  It  is  enoush  if  the  analysis  as  far  as  it  goes  is  correct,  and 
if  it  goes  fiir  enough  ror  the  practical  purposes  of  k>gic  considered  as 
an  art.  The  separation  of  a  complicated  phenomenon  into  its  compo* 
nent  parts,  is  not  like  a  connected  and  interdependent  chain  of  proo£ 
If  one  link  of  an  argument  breaks,  the  whole  drops  to  the  ground ;  but 
one  step  towards  an  analysis  holds  good,  and  has  an  independent  valne» 
though  we  should  never  be  able  to  make  a  second.     The  results  of 
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inalytical  <^einifftry  af«  not  the  less  yaliiable,  tho«igh  it  sboitid  he  clis- 
covered  that  all  which  we  now  call  simple  sabstances  nre  really  com- 
pounds. All  other  things  are  at  any  rate  compoEnded  of  those 
elements :  whether  the  elements  themselves  admit  of  decomposition, 
is  an  important  inquiry,  but  does  not  aSect  the  certainty  of  the  science 
up  to  that  point. 

I  shall,  accordingly,  attempt  to  analyze  the  process  of  inference, 
and  the  processes  subordinate  to  inference,  so  far  only  as  may  be 
requisite  for  ascertaining  die  difference  between  a  correct  and  an 
incorrect  performance  of  those  processes.  The  iie&son  for  thus  Umit- 
ing  our  design,  is  evident.  It  has  been  said  by  objectors  to  logic,  that 
we  do  not  learn  to  use  our  muscles  by  studying  their  anatomy.  The 
&ct  is  not  quite  fakly  stated ;  far  if  Uie  action  of  any  of  our  muscles 
were  vitiated  by  local  weatoess,  or  other  physical  defect,  a  knowledge 
of  their  anatomy  might  be  very  neoessaiy  4ot  effecting  a  care.  But 
we  should  be  justly  liable  to  tne  criticism  inyolved  in  this  objection, 
were  we,  in  a  treatise  on  Logic,  to  carry  the  analysis  of  the  reasoning 
process  beyond  the  point  at  which  any  inaccuracy  which  may  haVe 
crept  into  it  must  become  visible.  In  learning  bodily  exercises  Tto 
carry  on  the  same  illustration)  we  do,  and  must  analyse  the  bodily 
motions,  so  far  as  is  necessary  for  distinguishinff  those  which  ought  to 
be  performed  from  those  which  ought  not.  To  a  Mmilar  extent,  and 
no  mrther,  it  is  necessary  diat  the  logician  should  analyze  the  mental 
pnocesses  with  which  Logic  is  concerned.  Any  ulterior  and  minutetr 
analysis  must  be  left  to  transcendental  metaphyucs ;  which  in  this,  as 
i&  outer  parts  of  our  mental  nature,  decides  what  are  ultimate  Ihcts, 
and  whet  are  lesohrable  into  other  facts.  And  I  believe  it  will  be 
found  that  the  conchistons  arrived  at  in  diis  work  have  no  necessary 
eonnexion  with  any  particular  views  respecting  the  ulterior  analysis. 
Logic  is  common  ground  on  which  the  partisans  of  Hartley  and  of 
Reid,  of  Locke  and  of  Kant,  may  meet  and  join  hands.  Particular 
and  detached  opinions  of  all  these  philosophers  will  no  doubt  occasion*- 
^y  be  controverted^  since  all  of  them  were  logicians  as  well  as  meta** 
physicians ;  but  the  field  on  which  dieir  great  battles  have  been  fought, 
jnes  beyond  the  boundaries  of  our  science ;  and  the  views  which  will 
be  here  promulgated,  may,  I  believe,  be  held  in  conjunction  with  the 
fKrinc4>aI  conclusions  of  any  one  of  their  systems  of  ptnlosophy. 

It  cannot,  indeed,  be  pretended  that  logical  principles  can  be  8lti>- 

Kther  irrelevant  to  those  more  abstruse  discussions ;  nor  is  it.  possible 
t  that  the  view  vre  are  led  to  take  of  the  problem  which  logic  pn>» 
poses,  nmst  have  a  tendency  favoraUe  to  the  adoption  of  aome  one 
eplhion  on  these  coiftroverted  subjects  rather  than  another.  LogiC) 
although  differing  from  the  higher  metaj&ysics  like  the  other  half  of  a 
great  whole  (the  one  being  the  science  of  the  apprecaatioif  of  evidencei 
die  other  having  for  its  main  object  to  deteranne  what  are  the  propo- 
sitions for  the  establishment  of  which  evidence  is  not  required),  vet 
when  viewed  under  another  of  its  aspects,  stands  in  the  same  relation 
to  this,  its  sister  science,  as  it  does  to  all  the  other  sciences.  For 
metaphysics,  in  endeavoring  to  solve  its  own  peculiar  problem,  must 
employ  means,  tJbe  validity  of -which  falls  under  the  c<^izance  of  logic 
It  proceeds,  no  doubt,  as  far  as  possible,  merely  by  a  closer  and  more 
Attentive  interrogation  of  our  consciousness,  or,  more  properly  speak* 
faig,  of  our  memory ;  and  so  far  is  not  amenable  to  logic.    But  vniere* 
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ever  this  method  is  insufficient  to  attain  the  end  of  its  inquiries,  it  must 
proceed^  like  other  sciences,  by  means  of  evidence.  Now,  the  moment 
this  science  begins  to  draw  inferences  from  evidence,  logic  becomes 
the  sovereign  judge  whether  its  inferences  are  well-grounded,  or  what 
other  inferences  would  be  so. 

This  influence,  however,  of  logic  over  the  questions  which  have 
divided  philosophers  in  the  higher  regions  of  metaphysics,  is  indirect 
and  remote ;  and  I  can  conscientiously  affirm,  that  no  one  proposition 
laid  down  in  this  work  has  been  adopted  for  the  sake  of  establishing, 
or  with  any  reference  to  its  fitness  for  being  employed  in  establishing, 
preconceived  opinions  in  any  department  of  knowledge  or  of  inquiry 
on  which  the  speculative  world  is  still  undecided. 
B 
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OF  NAMES  AND  PROPOSITIONS. 


"  La  scolaatHjDe,  qui  produisit  dans  la  logique,coiimie  dana  la  morale,  et  dana  una  paitie 
de  la  roetaph^nque,  una  subtilit^,  una  prtcision  d^id^ea,  dont  Iliabitude  inconnue  aux  an- 
cieaa,  a  contribu6  plna  qo'on  ne  croit  au  progrta  do  la  bonne  philosophie."-- Condoeobt, 
Ftc  de  Twgoi. 


CHAPTER  I. 

OP  THE  NECES81TT  OF  COMMENOUfO  WTTH  AN  ANALTBU  OP  LAN6UAGX. 

§  1.  It  is  «o  much  the  established  practice  of  writers  on  logic  to 
cominence  thmr  treatises  by  a  few  general  obsexrations  (in  most  cases^ 
it  is  true,  rather  meagre)  on  Terms  and  their  varieties^  that  it  will,  per- 
haps, scarcely  be  required  from  me,  in  merely  following  the  common 
usage,  to  be  as  particular  in  assigning  my  reasons,  as  it  is  usually  ex- 
pected that  those  should  be  who  deviate  from  it. 

The  practice^  indeed,  is  recommended  by  considerations  far  too  ob- 
vious to  require  a  formal  justification.  Logic  is  a  portion  of  the  Ait 
of  Thinking :  Language  is  evidently,  and  by  the  admission  of  all  phi- 
losophers, one  of  the  principal  instruments  or  helps  of  thought ;  and 
any  imperfection  in  the  instrument,  or  in  the  mode  of  employing  it,  is 
confessedly  liable,  still  more  than  in  ahnost  any  other  art,  to  confose 
and  impede  the  process,  and  destroy  all  ground  of  confidence  in  the 
result.  For  a  mmd  not  previously  versed  in  the  meaning  and  right  use 
of  the  various  kinds  of  words,  to  attempt  the  study  of  methods  of  phi- 
losophizing, would  be  as  if  some  one  should  attempt  to  make  himself 
an  astronomical  observer,  having  never  learned  to  adjust  the  focal  dis- 
tance of  his  optical  instruments  so  as  to  see  distinctly. 

Since  Reasoning,  or  Inference,  the  principal  subject  of  logic,  is  an 
operation  which  usually  takes  place  by  means  of*^  words,  and  in  all 
complicated  cases  can  take  place  in  no  other  way,  those  who  have  not 
a  thorough  insight  into  the  signification  and  purposes  of  words,  will  be 
under  almost  a  necessity  of  reasoning  or  inferring  incorrectly.  And 
logicians  have  generally  felt  that  unless,  in  the  very  first  stage,  they 
removed  this  fertile  source  of  error;  unless  they  taught  their  pupil  to 
put  away  the  glasses  which  distort  the  object,  and  to  use  those  which 
are  adapted  to  his  purpose  in  such  a  manner  as  to  assist,  not  perplex, 
his  vision ;  he  would  not  be  in  a  condition  to  practise  the  remaming 
part  of  their  discipline  with  any  prospect  of  advantage.  Therefore  it 
IS  that  an  inquiry  mto  language,  so  fiu:  as  is  needful  to  guard  against 
the  errors  to  which  it  gives  rise,  has  at  all  times  been  deemed  a  neces- 
sary preliminary  to  the  science  of  logic. 

But  there  is  another  reason,  of  a  still  more  fundamental  nature,  why 
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the  import  of  words  should  be  the  earliest  subject  of  the  logician's  con- 
sideration :  because  without  it  he  cannot  examine  into  the  import  of 
Propositions.  Now  this  is  a  subject  which  stands  on  the  very  tliresh- 
hold  of  the  science  of  logic. 

The  object  of  logic,  as  defined  in  the  Introductory  Chapter,  is  to 
ascertain  how  we  come  by  that  portion  of  our  knowledge  (much  the 
greatest  portion)  which  is  not  intuitive  ;  and  by  what  criterion  we  can, 
in  matters  not  self-evident,  dxstinguidi  between  things  proved  and  things 
not  proved,  between  what  is  worthy  and  what  is  unworthy  of  belie£ 
Of  the  various  questions  which  the  universe  presents  to  our  inquiring 
faculties,  some  are  soluble  by  direct  consciousness,  others  only  by- 
means  of  evidence.  Logic  is  concerned  with  these  last.  The  sohition, 
by  means  of  evidence,  c«  questions  respecting  the  universe  and  the 
things  contained  in  it,  is  the  purpose  of  logic.  But  before  inqmnng' 
into  the  mode  of  resolving  questions,  it  is  necessary  to  inquire,  what 
are  the  questions  which  present  themselves  ?  what  questions  are  con- 
ceivable ?  what  inquiries  are  there^  to  which  men  have  either  obtained, 
or  been  able  to  imagine  it  possible  that  they  should  obtain,  an  answer  % 
This  point  is  best  as^itained  by  a  survey  and  analysis  <lf  Plropositions. 

§  2.  The  answer  to  every  question  wnich  ft  is  possible  to  ^me,  is 
eontained  in  a  Proposition,  or  Assertion.  Whatever  can  be  an  object 
«f  belief,  or  even  of  disbelief^  must,  when  put  into  words,  assume  the 
form  of  a  proposition.  All  truth  and  sU  error  lie  in  prt^ositioM. 
What,  by  a  convenient  misapplication  of  an  abstract  term,  we  call  a 
Truth,  is  simply  a  True  Proposition ;  and  errors  are  fiilse  propositions. 
To  know  the  import  of  all  possible  proposinons,  would  be  to  know  all 
questions  which  can  be  raised,  all  matters  which  lure  susceptible  of 'be- 
mg  either  believed  or  diSbeHeved.  How  many  kinds  of  inquiries  can 
be  propounded;  bow  many  kiAds  of  judgments  can  be  made;  and 
how  man^  kinds  of  propositions  it  is  possible  to  frame  with  a  meanings 
are  but  different  fcfnas  of  one  and  the  same  question.  Since,  then,  the 
objects  of  all  Belief  and  of  afl  Inquirv  express  themselves  in  propo>- 
sitions ;  a  sufficient  scrutiny  of  Propositions  and  of  their  varieties  will 
iqpprise  OS  what. questions  mankind  have  actually  asked  themselves, 
and  what,  in  the  nature  of  answers  to  those  questions,  they  have  actn- 
allv  thought  they  had  grounds  to  believe. 

Now  the  first  glance  at  a  proposition  shows  tibat  it  is  fc>rmed  by  put- 
ting togetiier  two  names.  A  pmposition,  according  to  the  common 
simple  definition,  which  is  sufficient  for  our  purpose,  is,  diMCourse^  in 
ii^tek  wmdtMng  is  affirmed  er  denied  of  something.  Thus,  in  the  ptt>p- 
osition,  Crold  is  yellow,  die  qtiality  ydUno  is  affirmed  of  the  substance 
gold.  In  i^e  proposition,  FrankKn  wto  not  bom  iii  England,  the 
&ct  efxpressed  by  the  wottls  hotrn  in  JSngldnd  is  denied  of  the  man 
Franklin. 

Every  proposition  consists  of  three  parts;  the  Subject,  the  Predi- 
cate, and  the  Copula.  The  predicate  is  the  name  denoting  that  which 
is  affirmed  or  denied.  The  subject  is  the  name  denoting  the  person 
or  thing  which  something  is  affirmed  or  denied  of.  The  copula  is  the 
«i^  denoting  thait  there  is  an  affirmation  or  denial ;  and  diereby  ena- 
bhng  t^e  hearer  or  reader  to  distinguish  e  proposition  from  any  other 
kind  of  discourse.  Thus,  in  the  proposition.  The  earth  is  round,  llie 
Predicate  is  the  word  fo9i$td,  which  denotes  the  quality  affirmed,  or 
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(m  the  phrate  is)  predicated:  Ae  earthy  irords  denodng  the  o^JMt 
whidi  tw  %aaUty  is  eflEuoned  oC  oompo«e  the  Subject ;  the  wora  u^ 
^vhieh  serves  «s  the  oonecti]^  mark  between  the  sab|ect  and  predi- 
ooto,  to  show  that  one  of  them  is  affirmed  of  the  other,  is  eaUed  ^e- 

Piflmjflaang^  for  ^le  present,  the  oopnia,  of  which  more  will  be  said 
heseafter,  every  pvoposition^  dien,  oensiste  of  at  least  two  names; 
brkigs  together  two  names,  in  a  paFtiecdar  manner.     Tfaie  is  already  a 
ivst  step  towards  what  we  are  in  quest  of.    It  appeen  fix>m  this,  that 
for  an  act  of  belief  one  object  is  not  sufficient;  Uw  simplest  act  of  be* 
lief  supposes,  and  has  somediing  to  do  with,  two  objects:  two  nameSi 
to  say  the  least;  and  (since  the  names  must  be  names  of  something) 
two  nameaile  t&tfi^««    A  large  class  of  thinkers  would  cut  the  matter 
short  by  saying,  two  idetu.     They  would  say,  that  the  subject  and 
predicate  are  both  of  them  names  of  ideas ;  the  idea  of  gold,  fi>r  in^ 
stance,  and  the  idea  of  yeUow ;  and  that  what  takes  place  (or  a  part 
of  what  takes  place)  in  the  act  of  belief,  oonsista  in  mnging  (as  it  is 
often  expressed)  one  of  these  ideas  wider  the  other.     But  tins  we  are 
not  yet  m  a  condhdoii  to  say :  whether  such  be  the  correct  mode  of 
describkig  the  phenomenon,  ia  an  after  consideration.     The  result 
with  which  fiirrae  present  we  must  be  contented,  is,  that  in  every  act 
of  belief  two  objects  are  in  some  manner  taken  cognisance  of;  that 
there  can  be  no  belief  claimed,  or  question  propounded,  which  does 
not  embrace  two  distinct  (either  material  or  intellectual)  subjects  of 
thought :  each  of  them  capable  (ir  not  <^  being  conceived  by  itself,  but 
iacapable  of  being  belierved  by  itself 
'  I  may  say,  for  instance,  ''  the  sun.''     The  word  has  a  meaning,  and 
suggests  that  meaning  to  the  mind  of  any  one  who  is  listening  to  me. 
But  suppose  I  ask  him,  Wheth^  it  is  true :  whether  he  believes  it  t 
He  can  give  no  answer.     There  is  as  yet  nothinjp  to  believe,  or  to  dis* 
believe.    Now,  however,  let  me  make»  of  all  possible  asseitions  respect- 
ing the  stm,  the  one  which  involves  the  least  of  reference  to  any  object 
besides  itself;  let  me  say,  **  the  sun  exists.'^     Here,  tft  otice,  is  some- 
thing which  a  person  can  say  he  believes.     But  here,  instead  of  only 
one,  we  find  two  distinct  objects  of  conception :  the  sun,  is  one  object; 
existence^  is  another.     Let  it  not  be  said,  that  this  second  conception, 
existence,  is  involved  in  the  first ;  for  the  sun  may  be  conceived  as  no 
longer  existing.     *'  The  sun"  does  not  convey  aB  the  meaning  that  is 
conveyed  by  *'the  sun  exists:"  ''my  fisitber"  does  not  include  all  the 
meaning  of"*  my  father  eidsts,"  for  he  maybe  dead ;  "  around  square" 
does  n^  indude  the  meaning  of  ''  a  round  square  exists,"  for  it  does 
not,  and  cannot  exist.     When  I  say,  "the  sun,"  ^my  fbther,"  or  a 
''  round  square,"  I  call  upon  the  hearer  for  no  belief  or  disbelief,  nor 
can  either  the  one  or  ^e  other  be  afforded  me ;  but  if  I  say,  *'  the  sun 
eodsts,"  "my  ftther  exists,"  or  •* a  round  square  exists,"  I  call  for  be- 
lief; and  shcmld,  in  the  first  of  the  three  instances  meet  with  it ;  in  the 
second,  with  belief  or  disbelief,  as  the  case  might  be ;  in  the  third, 
with  disbelief 

§  3.  This  first  step  in  the  analysis  of  the  object  of  belief  which, 
though  so  obvious,  vnll  be  found  to  be  not  unimportant,  is  the  only  one 
whicn  we  shall  find  it  practicable  to  make  without  a  preliminary  sur- 
vey of  language.    If  we  attempt  to  proceed  fiirther  in  the  same  patl^ 
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that  is,  to  analyse  any  fiuther  the  import  of  PropomtionB ;  we  find 
forced  upon  aa,  as  a  subject  of  previous  consideration,  the  import  of 
Names.  For  every  proposition  consists  of  two  names ;  and  every 
proposition  affirms  or  denies  one  of  these  names,  of  the  other.  Now 
what  we  do,  what  passes  in  our  mind,  when  we  affirm  or  deny  two 
names  of  one  another,  must  depend  upon  what  they  are  names  of; 
since  it  is  with  reference  to  that,  and  not  to  the  mere  names  them- 
selves, that  we  make  the  affinnation  or  denial.  Here,  therefere,  we 
find  a  new  reason  why  the  signification  of  names,  and  the  relation, 
generally,  between  names  and  the  things  signified  by  them,  must  oc- 
cupy the  preliminary  stage  of  the  inquiry  We  are  engaged  in. 

It  may  be  objected,  that  the  meanmg  of  names  can  guide  us  at  most 
only  to  the  opinions,  possibly  the  foolish  and  groundless  opinions, 
which  mankind  have  formed  concerning  thin^,  and  that  as  the  object 
of  philosophy  is  truth,  not  opinion,  the  philosopher  should  dismiss 
words  and  look  into  things  themselves,  to  ascertain  what  questions  can 
be  asked  and  answered  in  regard  to  them.  This  advice  (which  fortu- 
nately no  one  has  it  in  his  power  to  follow)  is  in  reality  an  exhortation 
to  discard  the  whole  fiuits  of  the  labors  of  his  predecessors,  and  de- 
mean himself  as  if  he  were  the  first  person  who  had  ever  turned  an 
inquiring  eye  upon  nature.  What  does  any  one's  personal  knowledge 
of  Things  amount  to,  after  subtracting  all  which  he  has  accmired  by 
means  of  the  words  of  other  people  ?  Even  after  he  has  learnt  as 
much  as  men  usually  do  learn  firom  others,  will  the  notions  of  things 
contained  in  his  individual  mind  afibrd  as  sufficient  a  basis  for  a  cata-^ 
logue  raisonnee  as  the  notions  which  are  in  the  minds  of  all  man- 
kind? 

In  any  enumeration  and  classification  of  Things,  which  does  not  set 
out  firom  their  nanies,  no  varieties  of  things  will  of  course  be  compre- 
hended but  those  recognized  by  the  particular  inquirer ;  and  it  will 
still  remain  for  him  to  establish,  by  a  suDsequent  examination  of  names, 
that  his  enumeration  has  omitted  nothing  which  ought  to  have  been 
included.  But  if  we  begin  with  names,  and  use  them  as  our  clue  to 
the  things,  we  bring  at  once  before  us  all  the  distinctions  which  haye 
been  recognized,  not  by  a  single  inquirer  of  perhaps  limited  views,  but 
by  the  collective  intellieence  of  mankind.  It  doubtless  may,  and  I 
believe  it  will,  be  found,  that  mankind  have  multiplied  the  varieties 
unnecessarily,  and  have  imagined  distinctions  among  things  where 
there  were  only  distinctions  in  the  manner  of  naming  them.  But  we 
are  not  entitled  to  assume  this  in  the  commencement.  We  must  begin 
by  recognizing  the  distinctions  made  by  ordinary  language.  If  some 
of  these  appear,  on  a  close  examination,  not  to  be  fimdamental,  our 
enumeration  of  the  difierent  kinds  of  realities  may  be  abridged  accord- 
ingly. But  to  impose  upon  the  facts  in  the  first  instance  uie  yoke  of 
a  dieory,  while  the  grounds  of  the  theory  are  reserved  for  discussion  in 
a  subsequent  stage,  is  evidently  not  a  course  which  a  logician  can  rea- 
sonably adopt. 
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CHAPTER  11. 

or  NAMB8. 


{1.  "A  NAMK,  Bays  Hobbes,*  "  is  a  word  taken  at  pleaaure  to  serve 
for  a  mark,  which  may  raise  in  our  mind  a  thought  like  to  some  thought 
we  had  before,  and  which  being  pronounced  to  others,  may  be  to  them 
a  sign  of  what  thought  the  speaker  hadf  before  in  his  mind."  This 
simple  definition  of  a  name,  as  a  word  (or  set  f^  words)  serving  the 
double  purpose,  of  a  mark  to  recall  to  ourselves  the  likeness  of  a 
former  thought,  and  a  sign  to  make  it  known  to  others,  appears  unez- 
ceptionable.  Names,  indeed,  do  much  more  than  this ;  but  whatever 
else  they  do,  grows  out  of^  and  is  the  result  of  this :  as  will  appear  in 
its  proper  place. 

Are  names  more  properly  said  to  be  the  names  of  things,  or  of  our 
ideas  of  things  1  The  first  is  the  expression  in  common  use  ;  the  last  is 
that  of  some  philosophers,  who  conceived  that  in  adopting  it  they  were 
introducing  a  highly  important  distinction.  The  eminent  thinker  just 
quoted  seems  to  countenance  the  latter  opinion.  '*  But  seeing,"  he 
continues,  "  names  ordered  in  speech  (as  is  defined)  are  signs  of  our 
conceptions,  it  is  manifest  the^  are  not  signs  of  the  things  them- 
selves ;  for  that  the  sound  of  this  word  sUme  should  be  the  sign  of  a 
stone,  cannot  be  understood  in  any  sense  but  this,  that  he  that  hears  it 
collects  that  he  that  pronounces  it  thinks  of  a  stone." 

If  it  be  merely  meant  that  the  conception  alone,  and  not  the  thing 
itself,  is  recalled  by  the  name,  or  imparted  to  the  hearer,  this  of  course 
cannot  be  denied.  Nevertheless,  there  seems  good  reason  for  adher- 
ing to  the  common  usage,  and  calling  the  word  9un  the  name  of  the 
sun,  and  not  the  name  of  our  idea  of  the  sun.  For  names  are  not 
intended  only  to  make  the  hearer  conceive  what  we  conceive,  but  also 
to  inform  him  what  we  believe.  Now,  when  I  use  a  name  for  the 
purpose  of  expressing  a  belief,  it  is  a  belief  concerning  the  thing  itself, 
not  concerning  my  idea  of  it.  When  I  say,  "  the  sun  is  the  cause  of 
day,"  I  do  not  mean  that  my  idea  of  the  sun  causes  or  excites  in  me 
the  idea  of  day ;  but  that  the  physical  object,  the  sun  itself,  is  the 
cause  from  which  the  outward  phenomenon,  day,  follows  as  an  efiect. 
It  seems  proper  to  consider  a  word  as  the  name  of  that  which  we 
intend  to  be  understood  by  it  when  we  use  it ;  of  that  which  any  &c& 
that  we  assert  of  it  is  to  be  understood  of;  thai,  in  short,  concerning 
which,  when  we  employ  the  word,  we  intend  to  give  information. 
Names,  therefore,  shall  always  be  spoken  of  in  this  work  as  the  names 
of  things  themselves,  and  not  merely  of  our  ideas  of  things. 

But  die  question  now  arises,  of  what  thinss  ]  and  to  answer  this  it 
is  necessary  to  take  into  consideration  the  different  kinds  of  names. 

§  3.  It  is  usual,  before  examining  the  various  classes  into  which 
names  are  commonly  divided,  to  begin  by  distinguishing  from  names 
of  every  description,  those  words  wmch  are  not  names,  but  only  parts 

*  ContpufofftOA  or  £oWc,  chap.  iL 

t  In  the  Qiiginal,  **  had,  or  had  nof .*'  These  last  words,  as  iDtolving  a  tubtlety  ibreigii  t» 
oor  preeent  pmpose,  I  ha^e  foibome  to  quote. 
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of  names.  Among  such  are  leckonecL  particles,  as  o^  £0,  ^rvZy,  cftm; 
the  inflected  cases  of  nouns  substantive,  as  me,  him^  John*s;*  and  even 
adjectives,  as  large,  heavy.  These  words  do  not  express  things  01 
which  anything  can  be  affirmed  or  denied.  We  cannot  say.  Heavy 
fell,  or  A  heavy  fell ;  Truly,  or  A  truly,  yna  asserted ;  Of,  or  An  of» 
was  in  the  room.  Unless,  indeed,  we  are  speaking  of  ^e  mere  words 
themselves,  as  when  we  say.  Truly  is  an  English  word,  or.  Heavy  is 
an  adjective.  In  that  case  they  are  complete  names,  viz.  names  of 
those  particular  sounds,  or  of  those  particular  collections  of  written 
characters.  This  employment  of  a  word  to  denote  the  mere  letters 
and  syllables  of  which  it  is  composed,  was  termed  by  the  schoolmen 
tile  wppoiitio  materialis  of  the  word.  In  any  other  sense,  we  cannot 
introduce  one  of  these  words  into  the  subject  of  a  proposition,  unless 
in  combination  with  other  words ;  as,  A  heavy  body  fell,  A  truly  imp&r- 
tan^fact  was  asserted,  A  member  oiparUament  was  in  the  room. 

An  adjective,  however,  is  capable  of  standing  by  itself  as  the  predi- 
cate of  a  proposition ;  as  when  we  say.  Snow  is  white ;  and  occasion- 
ally even  as  the  subject,  for  we  may  say,  White  is  an  agreeable  color. 
The  adjective  is  often  said  to  be  so  used  by  a  grammatical  ellipsis : 
Snow  is  white,  instead  of,  Snow  is  a  white  object ;  White  is  an  agree- 
able color,  instead  of,  A  white  color,  or,  The  color  of  white,  is  agreeable. 
The  Greeks  and  Romans  were  permitted,  by  the  rules  of  meir  lan- 
guage, to  employ  this  ellipsis  universally  in  the  subject  as  well  as  in 
the  predicate  of  a  proposition.  In  English,  this  cannot,  generally 
speaking,  be  done.  We  may  say.  The  earth  is  round ;  but  we  cannot 
say.  Round  is  easily  moved ;  we  must  say,  A  round  object.  This  dis^ 
tinction,  however,  is  rather  grammatical  than  logical.  Since  there  is 
no  difference  of  meaning  between  round  and  a  round  object^  it  is  only 
custom  which  proscribes  that  on  any  given  occasion  one  shall  he  used, 
and  not  the  other.  We  shall  therefore,  vidthout  scruple,  speak  of 
adjectives  as  names,  whether  in  their  own  right,  or  as  representative 
of  the  more  circuitous  f6rms  of  compression  above  exemplified.  The 
Other  classes  of  subsidiary  words  have  no  title  whatever  to  be  con- 
sidered as  names*  An  adverb,  or  an  accusative  case,  cannot  under  any 
circumstances  (except  when  their  mere  letters  and  syllables  are  spoken 
ofyfigure  acTone  of  the  terms  of  a  proposition. 

Words  which  are  not  capable  of  being  used  as  names,  but  only  as 
parts  of  names,  were  called  by  some  of  the  schoolmen  Syncategore- 
matic  terms:  from  aw,  vvdth,  and  KaTfiyopecj,  to  predicate,  because  it 
was  only  with  some  other  word  that  they  could  be  predicated.  A 
word  winch  could  be  used  either  as  the  subject  or  predicate  of  a  pro- 
position, without  being  accompanied  by  any  other  word,  was  termed 
by  the  same  authorities  a  Categorematic  term.  A  combination  of  one 
or  more  Categorematic,  and  one  or  more  Syncategorematic  words,  as, 
A  heavy  body,  or  A  court  of  justice,  they  sometimes  called  a  mixed 
term ;  but  this  seems  a  needless  multiplication  of  technical  expressions. 
A  mixed  term  is,  in  the  only  usefiil  sense,  of  the  word,  Categore- 
matic. It  belongs  to  the  class  of  what  have  been  called  many-worded 
names. 

•  It  would,  perhaps,  be  more  correct  to  aay  that  inflected  caaes  ate  namsa  and  aomethuig 
more ;  and  that  this  addition  prevents  them  from  being  used  as  the  subj^ts  of  propositioas. 
But  the  purposes  of  our  inquiry  do  not  demand  that  we  should  enter  with  scrupulous  acca« 
racy  into  similar  minutis. 
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For,  aa  one  word  is  frequently  not  a  name,  but  only  part  of  a  name» 
BO  a  number  of  words  often  compose  one  single  name,  and  no  more. 
Thus,  in  the  opening  of  the  Paradise  Lost,  these  line^-— 

the  fruit 

Of  that  forbidden  tree,  whose  mortal  taste 
Brought  death  into  the  world,  and  all  our  woe, 
With  loss  of  Eden,  till  one  greater  Man 
Restore  us,  and  regain  the  blissful  seat,— 

form  in  the  estimation  of  the  logician  only  oue  name ;  one  Categore- 
matic  term.  A  mode  of  determining  whether  any  set  of  words  makes 
only  one  name,  or  more  than  one,  ib  by  predicating  something  of  it,  and 
observing  whether,  by  this  predication,  we  make  only  one  assertion  or 
several  Thus,  when  we  say,  John  Nokes,  who  was  the  mayor  of  the 
town,  died  yesteiday, — by  this  predication  we  make  but  one  assertion; 
whence  it  appears  that  "  John  Wokes,  who  was  the  mayor  of  the  tovra," 
is  no  more  than  one  name.  It  is  true  that  in  this  proposition,  besides 
the  assertion  that  John  Nokes  died  yesterday,  there  is  mcluded  another 
assertion,  namely,  that  John  Nokes  was  mayor  of  the  town.  But  thia 
last  asseition  was  already  made :  we  did  not  make  it  by  adding  the 
predicate,  "  died  yesterday."  Suppose,  however,  that  the  words  had 
been,  John  Nokes,  and  the  mayor  of  the  town,  they  would  have  formed 
two  names  instead  of  one.  For  when  we  say,  John  Nokes  and  the 
mayor  of  the  town  died  yesterday,  we  make  two  assertions ;  one,  that 
John  Nokes  died  yesterday ;  the  other,  that  the  n^^yor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate,  at  any  greater  length,  the  subject  of 
many-worded  names,  we  proceed  to  the  distinctions  which  have  been 
established  among  names,  not  according  to  the  words  they  are  com- 
posed  of,  but  according  to  their  signification. 

§  3.  All  names  are  names  of  something,  real  or  imaginary ;  but  aM 
things  have  not  names  appropriated  to  them  individually.  For  some 
individual  objects  we  require,  and  consequently  have,  separate  distin- 
guishing names ;  there  is  a  name  for  every  person,  and  for  every  re- 
markable place.  Other  objects,  of  which  we  have  not  occasion  to 
speak  so  frequently,  we  do  not  designate  by  a  name  of  their  own;  but 
when  the  necessity  arises  for  naming  them,  we  do  so  by  putting  to- 
gether several  words,  each  of  which,  by  itself,  might  be  and  is  used  fbr 
an  indefinite  number  of  other  objects ;  as  when  I  say,  this  stone:  ''  this'' 
and  **  stone"  being,  each  of  them,  names  thaX  may  be  used  of  many 
other  objects  besides  the  particular  one  meant,  although  the  only  ob- 
ject of  which  they  can  both  be  used  at  the  given  moment,  consistently 
with  their  signification,  may  be  the  one  of  which  I  wish  to  speak. 

Were  this  the  sole  purpose  £ot  which  names  that  are  common  to 
more  things  than  one,  could  be  employed ;  if  they  only  served,  by 
mutuaOy  limiting  each  other,  to  afford  a  designation  for  such  individual 
objects  as  have  no  names  of  their  own ;  they  could  only  be  ranked  among 
contrivances  for  economizing  the  use  of  language.  But  it  is  evident 
that  this  is  not  their  sole  function.  It  is  by  their  means  that  we  are 
enabled  to  assert  general  propositions ;  to  affirm  or  deny  any  predicate 
of  an  indefinite  number  of  thmgs  at  once.  The  distinction,  merefore, 
between  general  names,  and  individual  or  singtdar  names,  is  funda- 
mental: and  may  be  considered  a3  the  first  grand  division  of  namee. 
C 
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A  general  name  is  familivly  defined,  a  name  wbieh  ib  oapable  of 
bein^  truly  affirmed,  in  the  ^ame  sense,  of  each  of  an  indefinite  number 
of  things.  An  indiTidual  or  singular  name  is  a  name  which  is  only  ca- 
pable of  being  truly  affirmed,  in  the  same  sense,  of  one  thing. 

Thus,  man  is  capable  of  being  truly  affirmed  of  John,  Peter,  George, 
and  other  persons  without  assignable  limits :  and  it  is  affirmed  of  all  of 
them  in  the  same  sense ;  for  the  word  man  expresses  certain  qualities, 
and  when  we  predicate  it  of  those  persons,  we  assert  that  they  all 
poseesa  those  qualities.  But  John  is  only  capable  of  being  truly  af- 
firmed of  one  flSngle  person,  at  least  in  the  same  sense.  For  alAough 
diere  are  many  persons  who  bear  that  name,  it  is  not  conferred  upon 
them  to  indicate  any  qualities,  or  anything  which  belongs  to  them  in 
eOmmon ;  and  cannot  be  said  to  be  affirmed  of  them  in  any  iense  at  aD, 
conaequendy  not  in  the  same  sense.  *'  The  present  king  of  England'' 
is  also  an  individual  name.  For,  that  there  neyer  can  be  more  than 
one  person  at  a  time  of  whom  it  can  be  truly  affirmed,  is  implied  in 
the  meaning  of  the  words. 

It  is  not  unusual,  by  way  of  explaining  what  is  meant  by  a  general 
name,  to  say  that  it  is  the  name  of  a  detsi.  But  this,  though  a  conve* 
nient  mode  of  expression  fi>r  some  purposes,  is  objectionable  as  a  defi* 
nicion,  since  it  exfdains  the  clearer  of  two  things  by  the  more  obscure. 
It  would  be  more  logical  to  reverse  the  proposition,  and  turn  it  into  a 
definition  of  the  word  cUus :  **  A  class  is  the  indefinite  multitude  of  in- 
dividuals denoted  by  a  general  name." 

It  is  necessary  to  distinguish  general  from  collective  names.  A  gen- 
eral name  is  one  which  can  be  predicated  of  each  individual  of  a  mul- 
titude ;  a  collective  name  cannot  be  predicated  of  each  separately,  but 
only  of  all  taken  together.  ''  The  76th  regiment  of  foot,"  which  is  a 
collective  name,  is  not  a  general  but  an  inmvidual  name ;  for  although 
it  can  be  predicated  of  a  multitude  of  individual  soldiers  taken  jointly, 
it  cannot  oe  predicated  of  them  severally.  We  may  say,  Jones  is  a 
loldier,  and  Thompson  is  a  soldier,  and  Smith  is  a  soldier,  but  we  can- 
not say,  Jones  is  the  76th  regiment,  and  Thompson  is  the  76th  regi* 
ment,  and  Smith  is  the  76th  regiment.  We  can  only  say,  Jones, 
and  Thompson,  and  Smith,  and  Brown,  and  so  forth,  (enumerating  all 
the  soldiers,)  are  the  76th  regiment. 

**  The  76th  regiment"  is  a  collective  name,  but  not  a  general  one : 
*'  a  regiment"  is  both  a  collective  and  a  general  name.  General  with 
respect  to  all  individual  regiments,  of  each  of  which  separately  it  can 
oe  affirmed ;  collective  with  respect  to  the  individual  soldiers,  of  whom 
any  regiment  is  composed. 

§  4.  The  second  general  division  of  names  ia  into  concrete  and  ah^ 
ttraeL  A  concrete  name  is  a  name  which  stands  fi^r  a  thing ;  an  ab- 
stract name  is  a  name  which  stands  for  an  attribute  of  a  thin^.  Thus, 
Jokn^  ike  tea,  this  table,  are  names  of  things.  White,  also,  is  a  name 
of  a  thing,  or  rather  of  things.  Whiteness,  again,  is  the  name  of  a 
quality  or  attribute  of  those  things.  Man  is  a  name  of  many  things ; 
humanity  is  a  name  of  an  attribute  of  those  things.  Old  is  a  name  of 
dungs;  oZ(2<i^e  is  a  name  of  one  of  their  attributes. 

I  nave  used  the  words  concrete  and  abstract  in  the  sense  annexed  to 
them  by  the  schoolmen,  who,  notwithstanding  the  imperfections  of  their 
phik>Bophy,  were  unrivallfid  in  the  construction  of  technical  language, 
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ftnd  whose  defin^ons,  fai  logic  at  leiuit,  thougli  they  nemr  went  mora 
than  a  little  way  into  the  eabjeot,  hare  seldmn,  I  think,  been  altered 
but  to  be  spoiled.  A  practice,  how^erver,  has  grown  up  in  more  mod** 
em  times,  which,  if  not  introduced  by  Locke,  haa  gained  cxmeact 
chiefly  from  his  example,  of  i^pplying  the  expression  *"  abstract  ramisr* 
to  all  names  which  are  the  result  of  abstraction  or  generalisation,  and 
eonsequently  to  all  general  names,  instead  of  conftnmg  it  to  the  namee 
of  attributes.  The  metaphysicians  of  the  Condillac  school — whose  ad^ 
miration  of  Locke,  passmg  over  the  j^rofbundest  speculations  of  thac 
truly  original  genius,  usually  fastens  with  peculiar  eagerness  ypon  his 
wesdcest  points — have  gone  on  imitating  him  in  this  abuse  of  language^ 
until  there  is  now  some  difficulty  in  restoring  the  word  to  its  original 
signification.  A  more  wanton  alteration  in  &e  meaning  ^a  word  is 
rarely  to  be  met  with;  for  the  expressioQ  general  nM/iiftke  exaCto 
equivalent  of  which  exists  in  all  languages  I  am  acquainted  with,  wae 
ah-eady  available  for  the  purpose  to  which  abttract  has  been  misap 
propriated,  while  the  misappropriation  leaves  diat  important  class  of 
words,  the  names  of  attributes,  without  any  compact  mstinctive  appel- 
lation. The  old  acceptation,  however,  has  not  gone  so  completely  out 
of  use,  as  to  deprive  those  who  still  adhere  to  it  of  all  chance  of  being 
understood.  By  abstract,  then,  I  shall  always  mean  the  opposite  of 
concrete:  by  an  abstract  name,  the  name  of  an  attribute;  by  a  con^ 
earete  name,  the  name  of  an  object. 

Do  abstract  names  belong  to  the  dass  of  general,  or  to  tiiat  of  sin* 
gular  names  %  Some  of  them  are  certainly  general.  I  mean  those 
which  are  names  not  of  one  single  and  definite  attribute,  but  of  a  class 
of  attributes.  Such  is  the  word  coloTf  which  is  a  name  connnon  to 
whiteness,  redness,  ^.  Such  is  even  the  word  whiteness,  in  respect 
of  the  di£brent  shades  of  whiteness  to  which  it  is  applied  in  common  | 
t}^e  word  magnitude,  in  respect  of  the  various  degrees  of  magnitude 
and  the  various  dimensions  of  space ;  the  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such  also  is  the  woid  aUrilmte  itself 
the  common  name  of  all  particular  attributes.  But  when  only  one  at^ 
tribute,  neitber  variable  m  degree  nor  in  kind,  is  designated  hf  the 
name ;  as  visibleness ;  tangibleness ;  equality ;  squareness ;  milkwfaite* 
ness ;  then  the  name  can  hardly  be  considered  general ;  for  though  it 
denotes  an  attribute  of  many  different  objects,  the  attribute  itself  is  al^ 
ways  conceived  as  one,  not  many.  The  ^uestioik  is,  however,  of  no 
moment,  and  perhaps  the  best  way  of  decidmg  it  would  be  to  consider 
these  names  as  neither  general  nor  individual,  but  to  place  them  in  a 
class  apart. 

It  may  be  objected  to  our  definition  of  an  abstract  name,  that  not 
only  the  names  which  we  have  called  abstract,  but  adjectives,  which 
we  have  placed  in  the  concrete  class,  are  names  of  attributes ;  that 
whiUy  for  example,  is  as  much  Ibe  name  of  the  color,  as  foJdteneti  is. 
But  (as  before  remai'ked)  a  word  ought  to  be  considered  as  the  name 
of  that  which  we  intend  to  be  understood  by  it  when  we  put  it  to  its 
principal  use,  that  is,  when  we  employ  it  in  predication.  When  we 
say,  snow  is  white,  milk  is  white,  linen  is  Triiite,  we  do  not  mean  it  to 
be  understood  that  snow,  or  linen,  or  milk,  is  a  color.  We  mean  that 
they  are  things  having  the  color.  The  reverse  is  the  case  vrith  the 
word  whiteness ;  what  we  afHrm  to  he  whiteness  is  not  snow  but  the 
color  of  snow.     Whiteness,  therefore,  is  the  name  of  the  color  exdu* 
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mely :  white  is  a  name  of  all  things  -whatever  having  the  color ;  a  name 
not  of  the  quality  whiteness,  but  of  every  white  object.  It  is  true,  this 
name  was  given  to  all  those  various  objects  on  account  of  the  quality  ^  and 
we  may  therefore  say,  without  impropriety,  that  the  quality  forms  part 
of  its  signification ;  but  a  name  can  only  be  said  to  stand  for,  or  to  be  a 
name  o^  the  things  of  which  it  can  be  predicated.  We  shall  presently 
see  that  all  names  which  can  be  said  to  have  any  signification,  all 
names  by  applying  which  to  an  individual  we  give  any  information 
respecting  that  individual,  may  be  said  to  implif  an  attribute  of  some 
sort;,  byt  they  are  not  names  of  the  attribute;  it  has  its  own  proper 
abstract  name. 

§  5.  Tl^  leads  us  to  the  consideration  of  the  third  great  division 
of  nameSfUlto  connotative  and  fum-connotatrvCt  the  latter  sometimes, 
but  improperly,  called  absolute*  This  is  one  of  the  mpst  important 
distinctions  which  we  shall  have  occasion  to  point  out,  and  one  <^ 
those  which  go  deepest  into  the  nature  of  language. 

A  non-connotative  term  is  one  which  signifies  a  subject  only,  or  an 
attribute  only.  A  connotative  term  is  one  which  denotes  a  subject 
and  implies  an  attribute.  By  a  subject  is  here  meant  anything  which 
possesses  attributes.  Thus  John,  or  London,  or  England,  are  names 
which  signify  a  subject  only.  Whiteness,  length,  virtue,  signify  an 
attribute  only.  None  of  these  names,  therefore,  are  connotative.  But . 
white,  longf  virtuous,  are  connotative.  The  word  while,  denotes  all 
white  things,  as  snow,  paper,  the  foam  of  the  sea,  &;c.,  and  implies,  or 
as  it  was  termed  by  ^he  schoolmen,  connotes*  the  attribute  whiteness* 
The  word  white  is  not  predicated  of  the  attribute,  but  of  the  subjects, 
snow,  &c.;  but  when  we  predicate  it  of  them  we  imply,  or  connote, 
that  the  attribute  whiteness  belongs  to  them.  The  same  may  be  said 
of  the  other  words  above  cited.  Virtuous,  for  example,  is  the  nan^ 
of  a  class,  which  includes  Socrates,  Howard,  the  man  of  Ross,  and  an 
undefined  number  of  other  individuals,  past,  present,  and  to  come. 
These  individuals,  collectively  and  severally,  can  alone  be  said  with 
propriety  to  be  denoted  by  die  word :  of  them  alone  can  it  properly 
be  said  to  be  a  name.  But  it  is  a  name  applied  to  all  of  them  in  con- 
sequence of  an  attribute  which  they  possess  in  common,  tlie  attribute 
which  men  have  agreed  to  call  virtue.  It  is  applied  to  all  beings  that 
are  considered  to  possess  this  attribute ;  and  to  none  which  are  not  so 
considered* 

All  concrete  general  names  are  connotative.  The  word  man^  for 
example,  denotes  Peter,  Paul,  John,  and  an  indefinite  number  of  other 
individuals^  of  whom,  taken  as  a  class,  it  is  the  name.  But  it  is 
applied  to  them,  because  they  possess,  and  to  signify  that  they  possess, 
certain  attributes.  These  seem  to  be,  corporeity,  animal  life,  ration- 
ality, and  a  certain  external  form,  which  for  distinction  we  call  the 
human.  Every  existing  thing,  which  possessed  all  these  attributes, 
would  be  called  a  man ;  and  anything  which  ^ssessed  none  of  them, 
or  only  one,  or  two,  or  even  three  of  them  without  the  fourth,  would 
not  be  so  called.  For  example,  if  in  the  interior  of  Afiica  there  were 
to  be  discovered  a  race  of  animals  possessing  reason  equal  to  that  of  hu- 
man beings,  but  with  the  form  of  an  elephant,  they  would  not  be  called 

*  Notaret  to  mark;  connotate,  to  mark  dUmg  with :  to  mark  one  thing  wUk  or  in  addiiion 
u  another. 


Digitized  by 


Google 


21 

men.  Swift's  Hoayhnhms  were  not  00  Galled.  Or  if  such  newly- 
discovered  beings  possessed  the  form  of  man  without  any  vestige  of 
reason,  it  is  prolable  that  some  other  name  than  that  of  man  would  be . 
found  f<Hr  them.  How  it  happens  that  there  can  be  any  doubt  about 
the  matter^  will  appear  hereaner.  The  word  man,  therefore,  signifies 
all  these  attributes,  and  all  subjects  which  possess  these  attributes^ 
But  it  can'be  predicated  only  of  the  subjects.  What  we  call  men,  are 
the  subjects,  the  individual  Stiles  and  Nokes;  not  the  qualities  by 
which  their  humanity  is  constituted.  The  name,  therefore,  is  said  to 
signify  the  subjects  directly,  the  attributes  indirectly;  it  demotes  the 
Bisects,  and  implies,  or  involves,  or  indicates,  or  as  we  shall  say 
henceforth,  connotes,  the  attributes.    It  is  a  connotative  name. 

Connotative  names  have  hence  been  also  called  dettomMnative^ 
because  the  subject  which  th^  denote  is  denominated  by,  or  receives 
a  name  from,  die  attribute  which  they  connote.  Snow,  and  other 
objects,  receive  the  name  white,  because  they  possess  the  attribate 
which  is  called  whiteness ;  James  and  Robert  receive  the  name  man, 
because  they  possess  the  attributes  which  are  considered  to  constitute 
humanity.  The  attribute,  or  attributes,  may  therefore  be  said  to 
denominate  those  objects,  or  to  give  them  a  common  name. 

It  has  been  seen  that  all  concrete  general  names  are  connotative* 
Even  abstract  names,  though  the  names  only  of  attributes,  may  in 
some  instances  be  justly  considered  as  connotative;  for  attributes 
themselves  may  have  attributes  ascribed  to  them ;  and  a  word  which 
denotes  attributes  may  connote  an  attribute  of  those  attributes.  It  is 
thus,  for  example,  with  such  a  word  as  fault;  equivalent  to  bad  or 
hurtful  quality.  This  word  is  a  name  common  to  many  attributes, 
and  connotes  hurtfulness,  an  attribute  of  those  various  attributes. 
When,  for  example,  we  say  that  slowness,  in  a  horse,  is  a  fault,  we  do 
not  mean  that  the  slow  movement,  the  actual  change  of  place  of  the 
slow  horse,  has  any  mischievous  effects,  but  that  the  property  or 
peculiarity  of  the  horse,  from  which  it  derives  ^at  name,  die  quality 
of  being  a  slow  mover,  is  an  undesirable  peculiarity. 

In  regard  to  those  concrete  names  which  are  not  general  but 
individual,  a  distinction  must  be  made. 

'  Proper  names  are  not  connotative  :  they  denote  the  individuals  who 
are  called  by  them ;  but  they  do  not  indicate  or  imply  any  attributes 
as  belonging  to  those  individuals.  When  we  name  a  child  by  the 
name  Mary,  or  a  dog  by  the  name  Ccesar,  these  names  are  simply 
marks  used  to  enable  those  individuals  to  be  made  subjects  of  discourse. 
It  may  be  said,  indeed,  that  we  must  have  had  some  reason  for  giving 
them  those  names  rather  than  any  others :  and  this  is  true ;  but  the 
name,  once  given,  becomes  independent  of  the  reason.  A  man  may 
have  been  named  John  because  that  was  the  name  of  his  father ;  a 
town  may  have  been  named  Dartmouth,  because  it  is  situated  at  the 
mouth  of  the  Dart.  But  it  is  no  part  of  the  signification  of  the  word 
John,  that  the  father  of  the  person  so  called  bore  the  same  name ;  nor 
even  of  the  word  Dartmouth,  to  be  situated  at  the  mouth  of  the  Dart. 
If  sand  should  choke  up  the  mouth  of  the  river,  or  an  earthquake 
change  its  course,  and  remove  it  to  a  distance  from  the  town,  there  is 
no  reason  to  think  that  the  name  of  the  town  would  be  changed.  That 
fiict,  therefore,  can  form  no  part  of  the  signification  of  the  word ;  for 
ottherwise,  when  the  fact  ceased  to  be  true,  the  name  would  cease  to 
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be  appliecL  Proper  names  are  attached  to  the  objects  tbemselves,  tad 
are  not  dependent  upon  the  continuance  of  any  attribute  of  the  object 
But  there  is  another  kind  of  names,  winch,  although  they  ars 
individual  names,  that  is,  predicable  only  of  one  object,  are  really 
connotative.  For,  although  we  may  give  to  an  individual  a  nane 
utterly  unmeaning,  which  we  call  a  proper  name, — a  word  which 
answers  the  purpose  of  shoviing  what  thing  it  is  we  are  talking  about, 
but  not  of  telling  anything  about  it;  yet  a  name ' peculiar  to  an 
individual  is  not  necesnrily  of  this  description.  It  may  be  significant 
(xf  some  attribute,  or  some  union  of  attributes,  which  being  ] 


no  object  but  one,  determines  the  name  exclusively  to  that  indivi< 
"  The  sun  "  is  a  name  of  this  description ;  "  God,"  when  used  by  a 
Christian,  is  another.  These,  however,  are  scarcely  examples  <^  what 
we  are  now  attempting  to  illustrate,  b^ng,  in  strictness  of  lai^fuaM, 
general,  and  not  individual  names :  fo*,  however  they  may  be  tm&ei 
predicable  only  of  one  object,  there  is  nothing  in  the  meaning  of  the 
words  themselves  which  implies  this :  and,  accordingly,  when  we  are 
imagining  and  not  affirming,  we  may  speak  of  many  suns ;  and  the 
majority  of  mankind  have  believed,  and  still  believe,  that  there  are 
many  gods.  But  it  is  easy  to  produce  words  which  are  real  instances 
of  connotative  individual  names.  It  may  be  part  of  the  meaning  of 
the  connotative  name  itself,  that  there  exists  but  one  individual  possess- 
ing the  attribute  which  it  connotes ;  as,  for  instance,  "  the  only  son  of 
John  Stiles ;"  **  the  JirH  emperor  of  Rome."  Or  the  attribute  con* 
noted  may  be  a  connexion  vtdth  some  determinate  event,  and  the 
connexion  may  be  of  such  a  kind  as  only  one  individual  could  have ; 
or  may  aft  least  be  such  as  only  one  individual  actually  had ;  and  thii 
may  be  implied  in  the  form  of  the  expression.  *'The  Either  of 
Socrates,"  is  an  example  of  the  one  kind  ^ince  Socrates  could  not 
have  had  two  fathers);  "the  author  of  the  Iliad,"  '<the  murderer  of 
Henri  Quatre,"  of  the  second.  For,  although  it  is  conceivable  that 
more  persons  than  one  might  hove  participated  in  the  authorship  of  the 
lUad,  or  in  the  murder  of  Henri  Quatre,  the  employment  of  the  article 
4k€  implies  that,  in  fact,  this  was  not  the  case.  What  is  here  done  by 
the  word  the,  is  done  in  other  cases  by  the  context :  thus,  *'  Csesar's 
army "  is  an  individual  name,  if  it  appears  from  the  context,  that  the 
army  meant  is  that  which  Csesar  commanded  in  a  particular  battle. 
The  still  more  general  expressions,  "the  Roman  aimy,"  or  "the 
Christian  army,"  may  be  inoividualized  in  a  similar  manner.  Another 
case  of  firequent  occurrence  has  already  been  noticed ;  it  is  the  follow* 
ing.  The  name,  being  a  many-worded  one,  may  consist,  in  the  first 
plaoe,  of  a  general  name,  capable  therefore  in  itself  of  being  affirmed 
of  more  things  than  one,  but  which  is,  in  the  second  place,  so  limited 
by  other  words  joined  with  it,  that  the  entire  expression  can  only  be 
predicated  of  one  object,  consistently  with  the  meaning  of  the  generaf 
term.  This  is  exemplified  in  such  an  instance  as  the  following :  "  the 
present  prime  minister  of  England."  Prime  Minister  of  England  is  e 
general  name ;  the  attributes  which  it  connotes  may  be  possessed  by 
IMi  indefinite  number  of  persons :  in  succession  however,  not  simulta- 
neously ;  since  the  meaning  of  the  word  itself  impcnts  (among  other 
things)  that  there  can  be  oidy  one  such  person  at  a  time*  This  being 
the  c^,  and  the  application  of  the  name  being  afterwards  limited  by 
.the  word  preBtnt^  to  such  individuals  as  possess  the  attributes  at  one 
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indivisible  paint  of  time,  it  becomes  sprpllcable  only  to  one  individaft). 
And  ae  dm  appeaift  from  the  meantnff  of  the  name,  without  asjr 
extrinsie  proof,  it  is  strictly  tu  iadividaalnaiiie. 

From  ike  preceding  observations  it  will  easily  be  collected,  that 
whenever  the  names  given  to  objects  convey  any  infbnnatian,  that  is^ 
whenever  they  have  properiy  any  meaning,  the  meaning  resides  net 
in  what  diey  denote^  but  in  what  they  connotA,  The  only  names  ct 
objects  which  connote  nothing  are  proper  names ;  and  these  hsroi 
strictly  speaking,  no  signification.  * 

If,  Hke  the  robber  in  the  Arabian  Nighcts*  we  make  a  mark  widft 
chalk  upon  a  house  to  enable  us  to  knew  it  again,  the  mark  has  • 
mirpose,  but  it  has  Hot  properly  any  meaning.  The  chalk  does  not 
declare  anything  about  the  house;  it  does  not  mean.  This  is  sach  » 
person's  house,  or  Tliis  2b  a  lunise  which  contains  booty.  The  object 
of  making  the  mark  is  merely  distinetion.  I  say  to  myself  All  these 
houses  are  so  nearly  alike,  that  if  I  lose  sightof  them  I  shaEnot  agaitt 
be  able  to  distingnish  that  which  I  am  now  looking  at  &om  any  ai 
the  others ;  I  mnst  therefinre  contrive  to  make  the  appearance  of  this 
one  house  unlike  that  of  the  othecs,  that  I  may  hexeaner  know,  whoA 
I  see  the  mark— not  indeed  any  attribute  of  the  liousch^but  rimp^ 
that  it  is  the  same  house  which  I  am  now  looking  at  Moreianft 
chalked  all  the  other  houses  in  a  similar  manner,  and  defeated  the 
scheme :  how  ]  simply  by  obliterating  the  difference  of  appearance 
between  that  honse  and  me  oChexs.  The  dialk  wae  still  there,  but  it 
Ho  longer  served  the  purpose  of  a  distinctive  mark. 

When  we  iaipose  s  proper  name,  we  petfann  an  operation  in  some 
degree  analogous  to  what  the  robber  intended  in  chalking  the  house* 
We  pnt  a  mark,  not  indeed  upon  the  ol^ect  itaelf,  but,  if  I  may  iw 
speak^  npoiiL  the  ideaof  the  object.  Aprop^r  name  is  but  an  unmean* 
ing  mark  which  we  connect  ha  our  minds  with  the  idea  of  the  object^ 
in  order  that  whenever  the  marie  meets  our  eyes  or  occurs  to  oar 
thoughts,  we  may  think  of  that  individual  object.  Not  hemg  attadied 
to  the  thing  item,  it  does  not  enable  ns,  as  the  dialk  did,  to  distbat* 
gnish  the  object  when  we  see  it ;  but  it  enables  us  to  distingaish  it 
when  it  is  spokitVL  €3i£,  either  in  the  records  of  our  own  experience,  or 
in  the  discourse  of  others;  to  know  that  what  we  find  asserted  in  any 
proposition  of  which  it  is  the  sob^ect,  is  asserted  of  the  individnal  thing 
with  which  we  were  previously  acqomnted. 

When  we  predicate  of  any&ing  its  proper  name ;  when  we  say, 
pointing  to  a  man,  this  is  Brown  or  Snntb,  or  pointing  to  a  city,  that 
It  is  York,  we  do  not,  merely  by  so  doing,  convey  to  the  bearer  any 
mfhrmation  about  them,  except  that  those  are  then:  namesw  By 
enabling  hhn  to  identify  the  individuals^  we  may  connect  them  with 
information  previously  possessed  by  him;  by  saying,  This  is  York, 
we  may  tell  him  that  it  contains  the  Minster*  But  t^  is  in  virtue  of 
vrhat  he  has  previously  heard  concerning  York>  not  by  anything 
hjoplied  in  the  name.  It  is  otherwise  when  objects  are  rooken  of  by 
connnuttve  names.    When  we  say.  The  town  is  built  of  maiUe,  we 

five  the  hearer  what  may  be  ^itarely  new  informatioBtr  and  this  merely 
y  the  signification  of  the  many-worded  connotative  name, ''  bnih  of 
marble."  Snch  names  are  not  signs  of  the  mere  objects,  invented 
because  we  have  occasion  to  think  and  speak  of  those  objects  individ- 
ually ;  but  signs  which  accompany  an  attribute :  a  kind  of  livery  in 


Digitized  by 


Google 


94  NAMES   AND  PAOPOBITION»« 

which  the  attribute  clothes  all  objects  which  are  recognized  as  posaes** 
ing  it.  They  are  not  mere  marks,  but  more,  that  is  to  sa^,  significant 
marks ;  and  the  connotation  is  what  constitutes  their  sigmficance. 

As  a  proper  name  is  said  to  be  the  name  of  the  6ne  individual 
which  it  IS  predicated  of,  so  (as  well  firom  the  importance  of  adhering 
to  analogy,  as  for  the  other  reasons  formerly  assigned)  a  connotative 
name  ouffht  to  be  considered  a  name  of  all  the  various  individuals 
which  it  IS  medicable  of,  or  in  other  words  denotes,  and  not  of  what  it 
connotes.  But  by  learning  what  things  it  is  a  name  \)f,  we  do  not 
learn  the  meaning  of  the  name  :  for  to  the  same  thing  we  may,  with 
equal  propriety,  apply  many  names,  not  equivalent  in  meaning.  Thus, 
I  call  a  certain  man  by  the  name  Sophroniscus :  I  caU  him  by  another 
name,  The  Either  of  Socrates.  Both  these  are  names  of  the  same 
individual,  but  their  meaning  is  altogether  dififerent ;  they  are  applied 
to  that  individual  for  two  di£ferent  purposes;  the  one,  merely  to 
distinguish  him  from  other  persons  who  are  spoken  of;  the  other,  to 
indicate  a  fitct  relating  to  hun,  the  fact  that  Socrates  was  his  son.  I 
further  apply  to  him  these  other  expressions :  a  man,  a  Grreek,  an 
Athenian,  a  sculptor,  an  old  man,  an  honest  man,  a  brave  man.  All 
these  are  names  of 'Sophroniscus,  not  indeed  of  him  alone,  but  of  him 
and  each  of  an  indefinite  number  of  other  human  beings.  Each  of 
these  names  is  applied  to  Sophroniscus  for  a  different  reason,  and  by 
each  whoevet  understands  its  meaning  is  apprised  of  a  distinct  fact  or 
number  of  facts  concerning  him ;  but  those  who  knew  nothing  about 
the  names  except  that  they  were  applicable  to  Sophroniscus,  would 
be  altogether  ignorant  of  their  meanmg.  It  is  even  conceivable  that 
I  might  know  every  single  individual  of  whom  a  given  name  could  be 
with  truth  affirmed,  and  yet  could  not  be  said  to  know  the  meaning  of 
the  name.  A  child  knows  who  are  its  brothers  and  sisters,  long  before 
it  has  any  definite  conception  of  the  nature  of  the  facts  which  are 
involved  in  the  signification  of  those  words. 

In  some  cases  it  is  not  easy  to  decide  precisely  how  much  a  particular 
word  does  or  does  not  connote ;  that  is,  we  do  not  exactly  know  (the 
case  not  having  arisen)  what  degree  of  difference  in  the  object  would 
occasion  a  difference  in  the  name.  Thus,  it  is  clear  that  the  word 
fnan,  besides  animal  life  and  rationality,  connotes  also  a  certain  ex- 
ternal form ;  but  it  would  be  impossible  to  say  precisely  what  form ; 
that  is,  to  decide  how  great  a  deviation  from  the  form  ordinarily  found 
in  the  beings  whom  we  are  accustomed  to  call  men,  would  suffice  in  a 
newly-discovered  race  to  make  us  refuse  them  the  name  of  roan. 
Rationality,  also,  being  a  quality  which  admits  of  degrees,  it  has  never 
been  settled  what  is  the  lowest  degree  of  that  quality  which  would 
entitle  any  creature  to  be  considered  a  human  being.  In  all  such 
cases,  the  meaning  of  the  general  name  is  so  far  unsettled,  and  vague ; 
mankind  have  not  come  to  any  positive  agreement  about  the  matter. 
When  we  come  to  treat  of  classification,  we  shall  have  occasion  to 
show  under  what  conditions  this  vagueness  may  exist  without  practical 
inconvenience ;  and  cases  will  appear,  in  which  the  ends  of  language 
are  better  promoted  by  it  than  by  complete  precision ;  in  order  thi|ty 
in  natural  history,  for  instance,  individuals  or  species  of  no  very 
marked  character  may  be  ranged  with  those  more  strongly  character* 
iced  individuals  or  species  to  which,  in  all  their  •  properties  taken 
together,  they  bear  the  nearest  resemblance. 
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But  thifi  partial  uncertainty  in  the  connotation  of  names  can  only  be 
free  from  mischief  when  guarded  by  strict  precautions*  One  of  the 
chief  sources,  indeed,  of  lax  habits  of  thought,  is  the  custom  of  using 
connotative  terms  without  a  distinctly  ascertained  connotation,  and  with 
no  more  precise  notion  of  their  meaning  than  can  be  loosely  collected 
from  observing  what  objects  they  are  used  to  denote.  It  is  in  this 
manner  that  we  all  acquire,  and  inevitably  so,  our  first  knowledge  of 
our  vernacular  language.  A  child  learns  the  meaning  of  the  words 
man,  or  white,  by  hearing  them  applied  to  a  variety  of  inmvidual  objects, 
and  finding  out,  by  a  process  of  generalizadon  and  analysis  of  which 
he  is  but  imperfectly  conscious,  what  those  different  objects  have  in 
common.  In  the  case  of  these  twp  words  the  process  is  so  easy  as  to 
require  no  assistance  from  culture;  the  objects  called  human  beings, 
and  the  objects  called  white,  differing  from  all  others  by  qualities  of 
a  peculiarly  definite  and  obvious  character.  But  in  many  other  cases, 
« objects  bear  a  general  resemblance  to  one  another,  which  leads  to  their 
being  familiarly  classed  together  under  a  common  name,  while,  without 
more  analytic  habits  than  the  generality  of  mankind  possess,  it  is  not 
immediately  apparent  what  are  the  particular  attributes,  upon  the  pos* 
session  of  which  in  conunon  by  them  all,  their  general  resemblance 
depends.  When  this  is  the  case,  men  use  the  name  without  any  re- 
cognized connotation,  that  is,  vntbout  any  precise  meaning;  they  talk, 
and  consequently  think,  vaguely,  and  remain  contented  to  attach  only 
the  same  degree  of  significance  to  their  own  wcnrds,  which  a  child  three 
years  old  attaches  to  the  words  brother  and  sister.  The  child  at  least 
IS  seldom  puzzled  by  the  starting  up  of  new  individuals,  on  whom  he 
is  ignorant  whether  or  not  to  confer  the  title;  because  there  is  usually 
an  authority  close  at  hand  competent  to  solve  all  doubts.  But  a  similar 
resource  does  not  exist  in  the  generality  of  cases;  and  new  objects  are 
continually  presenting  themselves  to  men,  women,  and  children,  which 
they  are  called  upon  to  class  proprio  matu.  They,  accordingly,  do 
this  on  no  other  principle  than  that  of  superficial  similarity,  giving  to 
each  new  object  the  name  of  that  familiar  object,  the  idea  of  which  it 
most  readily  recalls ;  or  which,  on  a  cursory  inspection,  it  seems  to 
them  most  to  resemble :  ba  an  unknown  substance  found  in  the  ground 
will  be  called,  according  to  its  texture,  earth,  sand,  or  a  stone.  In  this 
manner,  names  creep  on  from  subject  to  subject,  until  all  traces  of  a 
common  meaning  sometimes  disappear,  and  the  word  comes  to  denote 
a  number  of  things  not  only  independently  of  any  common  attribute, 
but  which  have  actually  no  attribute  in  common;  or  none  but  what  is 
shared  by  other  things  to  which  the  name  is  capriciously  refiised.* 
£ven  philosophers  have  aided  in  this  perversion  of  general  language 
from  its  purpose ;  sometimes  because,  like  the  vulgar,  they  knew  no 
better;  and  sometimes  in  deference  to  that  aversion  to  admit  new 

*  It  woold  be  well  if  this  Daturel  degeneracy  of  lansoage  took  place  only  in  the  hands  of 
the  ignorant  vulgar ;  but  some  of  the  most  remarkable  instances  are  to  be  found  in  terms 
oC  art,  and  among  technically  educated  persons,  such  as  English  lawyers.  Felony^  for  ex- 
ample, is  a  law  term,  with  the  sound  of  which  all  ears  are  familiar ;  but  there  is  no  lawyer 
who  would  undertake  to  tell  what  a  felony  is,  otherwise  than  by  enumerating  the  various 
kinds  of  offienoes  which  are  so  called.  Originally  the  word  felony  had  a  meaning ;  it  deno- 
ted all  offences,  the  penalty  of  which  included  forfeiture  of  ^oods;  but  subsequent  acts  of 
Pfrliament  have  declared  various  offences  to  be  felonies  without  enjoining  that  penalty, 
and  have  taken  away  the  penalty  from  others  which  continlie  nevertheless  to  be  called  felo- 
nies, insomuch  that  the  acts  so  called  have  now  no  property  whatever  in  common,  save  that 
<tf  being  unlawfal  and  punishable. 
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words,  which  induces  mankind,  on  all  subjects  not  considered  technical, 
to  attempt  to  make  the  original  small  stock  of  hames  serve  with  but 
little  augmentation  to  express  a  constantly  increasing  number  of  objects 
and  distinctions,  and,  consequently,  to  express  them  in  a  manner  pro- 
gressively more  and  more  miperfect. 

To  what  degree  this  loose  mode  of  classing  and  denominating  objects 
has  rendered  the  vocabulary  of  mental  and  moral  philosophy  unfit  for 
the  purposes  of  accurate  tlunkinflf,  is  best  known  to  whoever  has  mdst 
reflected  on  the  present  condition  of  those  branches  of  knowledge. 
Since,  however,  the  introduction  of  a  new  technical  language  as  the 
vehicle  of  speculations  on  moral  subjects,  would  not,  in  this  country  at 
least,  be  tolerated,  and  if  tolerated,  would  deprive  those  subjects  of 
the  benefit  of  the  habitual  feelings,  which  have  grown  round  the  estab-' 
liflhed  phrases  and  liie  recognized  groups,  and  which  would  not  fi)r  a 
long  time  take  an  equally  strong  hold  of  new  ones ;  the  problem  for 
the  philosopher,  and  one  of  the  most  difficult  which  he  has  to  resolve, « 
is,  in  retaining  the  existing  phraseology,  how  best  to  alleviate  its  im- 
perfections. This  can  only  be  accomplished  by  giving  to  every  seneral 
concrete  name  which  he  has  firequent  occasion  to  predicate,  a  definite 
and  fixed  connotation ;  in  order  that  it  may  be  known  what  attributes, 
when  we  call  an  object  by  that  name,  we  really  mean  to  predicate  of 
the  object.  And  the  question  of  most  nicety  is,  how  to  give  this  fixed 
connotation  to  a  name,  with  the  least  possible  change  in  the  objects 
which  the  name  is  habitually  employed  to  denote ;  with  the  least  pos- 
sible disarrangement,  either  by  addmg  or  subtraction,  of  the  group  of 
objects  which  it  serves,  in  however  impeifeet  a  manner,  to  circumscribe 
and  hold  together;  and  vnth  the  least  vitiation  of  the  truth  of  any 
propositions  which  are  commonly  received  as  tme. 

This  desirable  purpose,  of  giving  a  fixed  coonotatioii  where  it  is 
wanting,  is  the  end  aimed  at  whenever  any  one  attempts  to  give  a  defi- 
nition of  a  general  name  already  in  use ;  every  definition  of  a  conno- 
tative  name  being  an  attempt  either  merely  to  declare,  or  to  declare 
'  and  analyze,  the  connotation  of  the  name.  And  the  fact,  that  no  ques- 
tions whidi  have  arisen  in  the  moral  saences  have  been  subjects  of 
keener  controversy  than  the  definitions  of  almost  all  the  leading  expres- 
sions, is  a  proof  how  great  an  extent  the  evil  to  which  we  nare 
adverted  has  attained. 

Names  with  indeterminate  connotation  are  not  to  be  confounded 
with  names  which  have  more  than  one  connotation,  that  is  to  say,  vrith 
ambiguous  words.  A  vrord  may  have  several  meanings,  but  all  of 
them  fixed  and  recognized  ones ;  as  the  woid  pogt,  for  example,  or  the 
work  baXy  the  various  senses  of  which  it  would  be  endless  to  enumer' 
ate.  And  the  paucity  of  existing  names,  in  comparison  with  the 
demand  for  them,  may  ofi:en  render  it  advisable  and  even  necessary  t9 
retain  a  name  in  this  multiplicity  of  acceptations,  distinguishing  these 
so  clearly  as  to  prevent  their  being  confounded  with  one  another. 
Such  a  word  may  be  considered  as  two  or  more  names,  accidentally 
written  and  spoken  alike.* 

*  Before  quitting  the  subject  of  connotatiTe  iMimes,  it  m  proper  to  obserrtf;  that  the  onff 
tecent  writer  who,  to  my  kxiowledge,  has  adopted  from  the  schoolnieii  the  word  ro  cowMtt^ 
Mr.  Mill,  in  his  Awtlyaia  ^  the  Pktmmuna  of  the  Human  Mind,  empkyjs  it  in  a  significatiMt 
diflerent  from  that  in  which  it  itf  here  used.  He  uses  the  woid  ia  a  sense  coextensive  with 
Its  etymology,  applying  it  to  every  case  in  which  a  name,  while  pointing  directly  to  on» 
thing,  (which  is,  consequently,  termed  its  signification),  inchidee  cW  a  tacit  referenee  to 
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§6.  The  fourth  principal  division  of  names,  is  into  positive  taidnegative. 
PtNUtive,  as  tnant  tree^  good;  negatiTe,  as  natmuinf  nat-treey  not-good. 
To  everj  poaitiTe  concrete  name,  a  corresponding  negative  one  might 
be  framed.  After  giving  a  name  to  any  one  thing,  or  to  any  pkirality 
of  things,  we  might  create  a  second  name  which  liiould  be  a  name  of 
all  things  whatever  eiccepC  that  particular  thing  or  things.  These  neg« 
ative  names  are  employed  whenever  we  have  occasion  to  speak  collec* 
tively  of  all  things  other  than  some  thing  or  dass  of  things.  When 
the  positive  name  is  colmotative,  the  corresponding  negative  name  is 
eonnotative  likewise ;  bat  in  a  pecidiar  way,  connoting  not  the  pres- 
ence but  the  absence  of  an  attribute.  Thus,  nat-whtte  denotes  all 
things  whatever  except  white  things ;  and  connotes  the  attribute  of  not 
possessing  whiteness.  For  the  non-possesmon  of  any  given  attribute 
IS  also  an  attribute,  and  may  recmve  a  name  as  such ;  and  thus  nega- 
tive concrete  names  may  obtain  negative  abstract  names  to  correspond 
to  them.  ^ 

Names  which  are  positive  in  form  are  often  negative  in  reality,  and 
odiers  are  really  positive  though  their  form  is  negative.  The  word 
inconvenientf  for  example,  does  not  express  the  mere  absence  of  con- 
renience ;  it  expresses  a  positive  attribute,  that  of  being  the  cause  o£ 
discomfort  or  annoyance.  So  the  word  unpleoMntj  notwithstanding  its 
negative  form,  does  not  connote  the  mere  absence  of  pleasantness,  bat 
a  less  degree  of  what  is  signified  by  the  wor^  painfidy  which,  it  is 
hardly  necessary  to  say,  is  positive.  Idle,  on  the  other  hand,  is  a  word 
which,  though  positive  in  form,  expresses  nothing  but  what  vmuld  be^ 
signified  eidier  by  the  phrase  not  workingy  or  by  the  phrase  not  die-' 
fosed  to  vfork  ;  and  sober,  either  by  not  drunk  or  by  not  drunken. 

There  is  a  class  of  names  called  privative.    A  privative  name  ii 

tome  ath«r  thin^.  In  tlie  case  coniidered  in  tbe  text,  thai  of  ooiMsrete  gonerat  nana*,  fna 
language  and  mine  are  the  convene  of  one  another.  ConaideriDg  (very  justly)  the  sijpnfi- 
eation  of  the  name  to  lie  in  the  attribute,  be  speaks  of  the  word  as  noting  the  attribute,  and 
SMMOftV  the  things  possessing  the  attribnte.  And  he  describes  abstract  names  as  betag 
properly  concrete  names  with  their  connotation  dropped :  whereas,  in  my  Tiew,  it  is  the 
denotation  .which  would  be  said  to  be  dropped,  what  was  previously  connoted  becoming  the 
whole  signification. 

In  adopting  a  phraseology  at  VKriaace  with  that  which  so  high  an  attthority,  and  one 
which  I  am  less  likely  than  any  other  person  to  undervalue,  has  deliberately  sanctioned,  I 
have  been  influenced  oy  the  urgent  necessity  for  a  term  exclusively  appropriated  to  express 
the  manner  in  which  a  concrete  general  name  serves  to  mark  the  attributes  wfaicb  are  ia- 
Tolved  in  its  signification.  This  necessity  can  acarcely  be  felt  in  its  full  force  by  any  one 
who  has  not  found  by  experience,  how  vain  is  the  attempt  to  communicate  clear  ideas  on 
the  philosophy  of  language  withoni  such  a  word.  It  is  hardly  an  exaggeration  to  say,  that 
tome  of  the  most  prevalent  of  the  errors  with  which  logic  has  been  mfected,  and  a  knie 
part  of  the  cloudiness  and  confusion  of  ideas  which  have  enveloped  it,  would»  in  all  proba- 
ulity,  have  been  avoided,  if  a  term  had  been  in  common  use  to  express  exactly  what  I  have 
sigmfied  by  the  term  to  caimou.  And  the  schoolmen,  to  whom  we  are  indebted  for  the 
greater  part  of  ou  r  logical  language,  gave  us  this  also,  and  in  this  very  sense.  For,  although 
some  of  their  general  expressions  countenance  the  use  of  the  word  in  the  more  extensive 
and  vague  acceptation  in  which  it  is  taken  by  Mr.  Mill,  yet  when  they  bad  to  define  it  spe* 
etfioally  as  a  technical  term,  and  to  fix  its  meaning  as  ouch,  with  that  admirable  preciaiofli 
which  always  characterized  their  definitions^  they  clearly  explained  that  nothing  was  said 
to  be  connoted  except /orm«,  which  word  may  generally,  m  their  writings,  be  understood  as 
synonymous  with  awibuut. 

Now,  if  the  word  to  cmnau^  so  well  suited  to  the  purpose  to  which  they  applied  it,  be  di- 
ferted  from  that  purpose  by  being  taken  to  fulfil  another,  for  which  it  does  not  seem  to  noe  to 
be  at  all  ret^uiied ;  I  am  unable  to  find  any  expression  to  replace  it,  but  such  ss  are  commonly 
employed  in  a  sense  so  much  more  general*  that  it  would  be  useless  attempting  to  associate 
them  peculiarly  with  this  precise  idea.  Such  are  the  words,  to  involve,  to  imply,  dec.  By 
employing  these,  I  should  fail  of  attaining  the  object  for  which  alone  the  name  is  needed, 
namely,  to  distin^isb  this  particular  kind  of  involving  and  implymg  ftota  all  other  kindSk 
and  to  asaufs  to  U  the  degree  of  habitual  attention  which  its  importance  demands. 
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equivalent  in  its  signification  to  a  positive  and  a  negative  name  taken 
together ;  being  the  name  of  something  which  has  once  had  a  partic- 
ular attribute,  or  for  some  other  reason  might  have  been  expected  to 
have  it,  but  which  has  it  not  Such  is  the  word  blind,  which  is  not 
equivalent  to  not  seeing,  or  to  not  capable  of  seeing,  for  it  would  not, 
except  by  a  poetical  or  rhetorical  figure,  be  appUed  to  stocks  and 
stones.  A  thing  is  not  usually  said  to  be  blind,  unless  the  class  to 
which  it  is  most  familiarly  referred,  or  to  which  it  is  referred  on  the 
particular  occasion,  be  chiefly  composed  of  things  which  can  see,  as 
m  the  case  of  a  blind  man,  or  a  blind  horse ;  or  unless  it  is  supposed 
lor  any  reason  that  it  ought  to  see ;  as  in  saying  of  a  man,  diat  he 
rushed  blindly  into  an  abyss,  or  of  philosophers  or  the  clergy,  that  the 
greater  part  of  them  are  bUnd  gruides.  The  names  called  privative, 
Uierefore,  connote  two  things':  die  absence  of  certain  attributes,  and 
the  presence  of  others,  from  which  the  presence  also  of  the  former 
might  naturally  have  been  expected.  « 

§  7.  The  fifth  leading  division  of  names,  is  into  relative  and  absolute^ 
or  let  us  rather  say,  relative  and  non^dative ;  for  the  word  absolute 
is  put  upon  much  too  hard  duty  in  metaphysics,  not  to  be  willingly 
spared  when  its  services  can  be  dispensed  with.  It  resembles  the 
word  civil  in  the  language  of  jurisprudence,  which  stands  for  the 
opposite  of  criminal,  t&e  opposite  of  ecclesiastical,  the  opposite  of  mil- 
iary, the  opposite  of  political,  in  short,  the  opposite  of  any  positive 
word  which  wants  a  negative. 

Relative  names  are  such  as  father,  son ;  ruler,  subject ;  like ;  equal ; 
unlike ;  unequal ;  longer,  shorter ;  cause,  effect.  Their  characteristic 
property  is,  that  they  are  always  given  in  pairs.  Every  relative  name 
which  is  predicated  of  an  object,  supposes  another  object  (or  objects), 
of  which  we  may  predicate  either  that  same  name  or  another  relative 
name  which  is  said  to  be  the  correlative  of  the  former.  Thus,  when 
we  call  any  person  a  son,  we  suppose  other  persons  who  must  be  called 
parents.  When  we  call  any  event  a  cause,  we  suppose  another  event 
which  is  an  effect.  When  we  say  of  any  distance  that  it  is  longer,  we 
suppose  another  distance  which  is  shorter.  When  we  say  of  any  object 
that  it  is  like,  we  mean  that  it  is  like  some  other  object,  which  is  also 
said  to  be  like  the  first.  In  this  case,  both  objects  receive  the  same 
name ;  the  relative  term  is  its  own  correlative. 

It  is  evident  that  these  words,  when  concrete,  are,  like  other  con- 
crete general  names,  connotative :  they  denote  a  subject,  and  connote 
an  attribute :  and  each  of  them  has  or  might  have  a  corresponding 
abstract  name  to  denote  the  atti-ibute  connoted  by  the  concrete.  Thus 
the  concrete  like  has  its  abstract  likeness  ;  the  concretes,  father  and 
son,  have  the  abstracts,  paternity  and  filiation.  The  concrete  name 
connotes  an  attribute,  and  the  abstract  name  which  answers  to  it 
denotes  that  attribute.  But  of  what  nature  is  the  attribute  ]  ^Wherein 
consists  the  peculiaiity  in  the  connotation  of  a  relative  name  1 

The  attribute  signified  by  a  relative  name,  say  some,  is  a  relation ; 
and  this  they  give,  if  not  as  a  sufiicient  explanation,  at  least  as  the  only 
one  attainable.  If  they  are  asked,  What  then  is  a  relation  ?  they  do 
not  profess  to  be  able  to  tell.  It  is  generally  regarded  as  something 
peculiarly  reconcKte  and  mysterious.  I  cannot,  however,  perceive  in 
what  respect  it  is  more  so  than  any  other  attribute ;  indeed,  it  appears 
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to  me  to  be  SO  in  a  somewhat  less  degree.    I  conceive,  rather,  that  it 
is  by  examining  into  the  signification  of  relative  names,  or  in  other     ^ 
MTords,  into  the  nature  of  the  attribute  which  they  connote,  that  a  clear 
insight  may  best  be  obtained  into  the  nature  of  all  attributes ;  of  all 
tliat  is  meant  by  an  attribute. 

It  is  obvious,  in  fact,  that  if  we  take  any  two  correlative  names^^a- 
ther  and  «0»>  for  instance,  although  the  objects  cZenoted  by  the  nam^  are 
4ifierent,  they  both,  in  a  certain  sense,  connote  the  same  thing.  They 
cannot,  indeed,  be  said  to  connote  the  same  aMribute ;  to  be  a  &ther 
is  not  the  same  thing  as  to  be  a  son.  But  when  we  call  one  man  a 
fiither,  another  his  son,  what  we  mean  to  affirm  is  a  set  of  facts,  which 
are  exactly  the  same  in  both  cases.  To  predicate  of  A  that  he  is  the 
father  of  B,  and  of  B  that  he  is  the  son  of  A,  is  to  assert  one  and  the 
same  fact  in  dififerent  words.  The  two  propositions  are  exactly  equiv* 
alent :  neither  of  them  asserts  more  or  asserts  less  than  the  other.  The 
paternity  of  A  and  the  filiation  of  B  are  not  two  facts,  but  two  modeo 
of  expressing  the  same  fact.  That  fact,  when  analyzed,  consists  of  a 
series  of  physical  events  or  phenomena,  in  which  both  A  and  B  are 
parties  concerned,  and  firom  which  they  both  derive  names.  What 
those  names  really  connote  is  this  series  of  events :  that  is  the  meaning 
and  the  whole  meaning,  which  either  of  them  is  intended  to  convey. 
The  series  of  events  may  be  said  to  constitute  the  relation ;  the  school* 
men  called  it  the  foundation  of  the  r^AB^don^fundamentum  rdationis. 

In  this  manner  any  fact,  or  series  of  facts,  in  which  two  different 
objects  are  implicated,  and  which  is  therefore  predicable  of  both  of 
them,  may  be  either  considered  as  constituting  an  attribute  of  the  one, 
or  an  attribute  of  the  other.  According  as  we  consider  it  in  the  for- 
mer or  in  the  latter  aspect,  it  is  connoted  by  the  one  or  the  other  of  the 
two  correlative  names.  JFather  connotes  the  fact,  regarded  as  consti- 
tuting an  attribute  of  A :  son  connotes  the  same  fact,  as  constituting  an 
attribute  of  B.  It  may  evidently  be  regarded  with  equal  propriety  in 
either  light.  And  all  that  appears  necessary  to  account  for  the  exist- 
ence of  relative  names,  is,  that  whenever  there  is  a  fact,  in  which  two 
individuals  are  alike  concerned,  an  attribute  grounded  on  that  fact  may 
be  ascribed  to  either  of  these  individuals. 

A  name,  therefore,  is  said  to  be  relative,  when,  over  and  above  the 
object  which  it  denotes,  it  implies  in  its  signification  the  existence  of 
another  object,  also  deriving  a  denomination  from  the  same  fiict  which 
is  the  ground  of  the  first  name.  Or  (to  express  the  same  meaning  in 
other  words)  a  name  is  relative,  when,  being  the  name  of  one  thine, 
its  signification  cannot  be  explained  but  by  mentioning  another.  Ot 
we  may  state  it  thus : — when  the  name  cannot  be  employed  in  dis« 
course,  so  as  to  have  a  meaning,  unless  the  name  of  some  other  thing 
than  what  it  is  itself  the  name  of,  be  either  expressed  or  understooo. 
We  may  take  our  choice  among  these  definitions.  They  are  all,  at 
bottom,  equivalent,  beine  modes  of  variously  expressing  this  one  dis- 
tinctive circumstance — ^that  every  other  attribute  of  an  object  might, 
without  any  contradiction,  be  conceived  still  to  exist  if  all  objects  be- 
sides that  one  were  annihilated;*  but  those  of  its  attributes  which  are 
expressed  by  relative  names  would  on  that  supposition  be  swept  away. 

*  Or  rather  all  objactiL  except  itaelf  and  the  percipient  mind ;  for,  as  we  shall  see  bei^ 
alter,  to  ascribe  any  attribute  to  an  object  necessarily  implies  a  mind  to  perceive  it 
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$  8.  Names  have  been  further  diftdnguished  into  wiitfoeal  and  <Bftn9^ 
ocal:  these,  however,  are  not  two  kinds  of  names,  bnt  two  different 
modes  of  employing  names.  A  name  is  univocal,  or  applied  univo- 
cally,  with  respect  to  all  things  of  which  it  can  be  precicated  in  the 
same  sense;  but  it  is  sequivocal,  or  applied  sequivocally,  as  respects 
those  things  of  which  it  is  predicated  in  different  senses.  It  is  scarcely 
necelsary  to  give  instances  of  a  fiiet  so  familiar  as  the  double  meaning 
of  a  word.  In  reality,  as  has  been  already  observed,  an  sequivocal  or 
ambiguous  word  is  not  one  name,  but  two  names,  accidentally  coinci* 
ding  m  sound.  Pile  standing  for  an  iron  instrument,  and^/e  standing 
for  a  line  of  soldiers,  have  no  more  title  to  be  considered  one  wor^ 
because  written  alike,  than  grease  and  Greece  have,  because  they  are 
pronounced  alike.  They  are  one  sound,  appropriated  to  form  two  dii^ 
ierent  words. 

An  intermediate  case  is  that  of  a  name  used  analogieally  or  meta- 
phorically ;  that  is,  a  name  which  is  predicated  of  two  things,  not 
univocally,  or  exactly  in  the  same  signification,  but  in  significations 
somewhat  similar,  and  which  being  derived  one  from  the  other,  one  of 
them  may  be  considered  the  primary,  and  the  other  a  secondary  sig- 
nification. As  when  we  speak  of  a  brilliant  light,  and  a  brilliant 
achievement.  The  word  is  not  applied  in  the  same  sense  to  the  light 
and  to  die  achievement ;  but  having  been  applied  to  the  light  in  its 
original  sense,  that  of  brightness  to  the  eye,  it  is  transferred  to  the 
achievement  in  a  derivative  signification,  supposed  to  be  somewhat 
like  the  primidve  one.  The  word,  however,  is  just  as  properly  two 
names  instead  of  one,  in  this  case,  as  in  that  of  the  most  perfect  am- 
biguity. And  one  of  the  commonest  forms  of  fallacious  reasoning 
arising  from  ambiguity,  is  that  of  arguing  from  a  metaphorical  expres- 
sion as  if  it  were  literal;  that  is,  as  if  a  word,  when  applied  metaphor* 
ically,  were  the  same  name  as  when  taken  in  its  original  sense :  which 
will  be  seen  more  pardculariy  in  its  place. 


CHAPTER  III. 

OF  TBB  THINOB  DEI70T£D  BT  NAMES. 

5  1.  Looking  back  now  to  the  commencement  of  our  inquiry,  let  ua 
attempt  to  measure  how  far  it  has  advanced.  Logic,  we  found,  is  the 
Theoiy  of  Proof.  But  proof  supposes  something  provable,  which  must 
be  a  Froposition  or  Assertion ;  since  nothing  but  a  Proposition  can  be 
an  object  of  belief,  or  therefore  of  proof.  A  Proposition  is,  discourse 
which  affirms  or  denies  something  of  some  other  thine.  This  is  one 
step :  there  must,  it  seems,  be  two  things  concerned  m  every  act  of 
beuef.  But  what  are  these  Things  ?  They  can  be  no  other  than  those 
signified  by  die  two  names,  which  being  joined  together  by  a  copula 
constitute  the  Proposidon.  If,  therefore,  we  knew  what  all  Names 
signify,  we  should  know  everything  which  is  capable  either  of  being 
made  a  subject  of  affirmadon  or  denial,  or  of  being  itself  affirmed  or 
denied  of  a  subject.  We  have  accordingly,  in  the  preceding  chapter, 
reviewed  the  various  kinds  of  Names,  in  order  to  ascertain  what  is  sig- 
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Qified  by  each  of  them.  And  we  haTo  now  carried  diis  mirvej  ftf 
enough  Co  be  able  to  take  on  account  of  kg  lesults,  and  to  exhibit  an 
enumeration  of  all  the  kinds  of  Things  which  are  capaUe  of  being 
made  predicates,  or  of  having  anything  predicated  of  them :  after 
which  to  determine  the  import  of  Predication,  that  is,  of  Propositions, 
can  be  no  arduous  task. 

The  necessity  of  an  enumeration  of  Existences,  as  the  basis  of  Logie, 
did  not  escape  the  attention  of  the  schoolmen,  and  of  their  master, 
Aristotle,  the  most  conmrehensiye,  if  not  the  most  sagacious,  of  the 
ancient  philosophers.  The  Categories,  or  Predicamenti^-*-the  fbrmer 
a  Grreek  word,  the  latter  its  litercd  translation  in  the  Latin  language-^ 
were  intended  by  him  and  his  £(^lowerB  as  an  enumeration  of  8&  ttongs 
capable  of  being  named ;  an  enumeration  by  the  sttmma  genera,  t.  e. 
the  most  extensive  claases  into  which  things  could  be  distributed; 
which,  therefore,  were  so  many  highest  Predicates,  one  or  other  of 
which  was  supposed  capable  of  being  affirmed  with  truth  of  every 
nameable  thing  whatsoever.  The  following  are  the  classes  into  which, 
according  to  this  school  of  philosoj^y,  Things  in  general  might  be  re- 
duced :*^ 


'Ovaea, 

Substantia. 

nmrov. 

Quantitas. 

Ilotov, 

Qualitas. 

HpOfT^ 

Relado. 

Uoceey, 

Actio. 

YiaaxtLV, 

Passio. 

nov, 

Ubi. 

Ilore, 

Quando. 

Yitl^Ql^ 

Situs. 

EA^«r' .   . 

Habitus. 

The  imperfections  of  this  classification  are  too  obvious  to  reqture, 
and  its  merits  are  not  sufficient  to  reward,  a  minute  examination.  It 
18  a  mere  catalogue  of  the  distinctions  rudely  marked  out  by  the  lan- 
guage of  familiar  life,  with  little  or  no  attempt  to  penetrate,  by  philo- 
sophic analysis,  to  the  rationale  even  of  those  common  distinctions. 
Such  an  analysis,  however  superficially  conducted,  would  have  shown 
the  enumeration  to  be  both  redundant  and  defective.  Some  objects 
are  omitted,  and  others  repeated  several  times  under  different  heads. 
It  is  like  a  division  of  animals  into  men,  quadrupeds,  horses,  asses,  and 
ponies.  That,  for  instance,  could  not  be  a  very  comprehensive  view 
of  the  nature  of  Relation  which  could  exclude  action,  pMsivity,  and  lo- 
cal situation  from  that  category.  The  same  observation  applies  to  the 
categories  Quando  (or  position  in  time)  and  Ubi  (or  position  in  space) ; 
while  the  ^tinction  between  the  latter  and  Situs  is  merely  verbal. 
The  incongruity  of  erecting  into  a  tummum  genus  the  class  which  forms 
the  tenth  category  is  manifest.-  On  the  other  hand,  the  enumeration 
takes  no  notice  of  anything  besides  substances  and  attributes.  In  what 
category  are  we  to  place  sensations,  or  any  other  feelings,  and  states 
of  mind;  as  hope,  joy,  fear;  sound,  smell,  taste;  pam,  pleasure; 
thought,  judgment,  conception,  and  the  like  1  Prooably  all  these 
would  have  been  placed  by  the  Aristotelian  school  in  the  categories  of 
actio  9Sid  passio;  and  the  relation  of  such  of  them  as  are  active,  to 
their  objects,  and  of  such  of  them  as  are-passive,  to  their  causes,  would 
rightly  be  so  placed ;  but  the  things  themselves,  the  feelinga  or  states 
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of  loind  wrcmely.  Feelings,  or  states  of  consciousness,  are  aasuredlj 
to  be  counted  among  realities,  but  they  cannot  be  reckoned  either 
among  substances  or  attributes. 

§  2.  Before  recommencing,  under  better  auspices,  the  attempt  mads 
with  such  imperfect  success  by  the  great  founder  of  the  science  of  logic» 
we  must  take  notice  of  an  imfortunate  ambiguity  in  all  the  concrete 
names  which  correspond  to  the  most  general  of  all  abstract  terms,  the 
word  Existence,  when  we  have  occasion  for  a  name  which  shall  be 
capable  of  denoting  whatever  exists,  as  contradistinguished  from  non* 
entity  or  Nothing,  there  is  hardly  a  word  applicable  to  the  purpose 
which  is  not  also,  and  even  more  familiarly,  taken  in  a  sense  in  wnich 
it  denotes  only  substances.  But  substances  are  not  all  that  exist; 
attributes,  if  such  things  are  to  be  spoken  of^  must  be  said  to  exist ; 
feelings  also  exist.  Yet  when  we  speak  of  an  object,  or  of  a  thing,  we 
are  ahnost  always  supposed  to  mean  a  substance.  There  seems  a  kind 
of  contradiction  in  usmg  such  an  expression  as  that  one  tJitng  is  merely 
an  attribute  of  another  thing.  And  the  announcement  of  a  Classifica- 
tion of  Things  would,  I  believe,  prepare  most  readers  for  an  enumer- 
ation like  those  in  ncttural  history,  beginning  with  the  great  divisions 
of  animal,  vegetable,  and  mineral,  and  subdividing  them  into  classes 
and  orders.  If,  rejecting  the  word  Thing,  we  endeavor  to  find  another 
of  a  more  general  import,  or  at  least  more  exclusively  confined  to  that 
general  import,  a  word  denoting  all  that  exists,  and  connoting  only  simple 
existence ;  no  word  might  be  presumed  fitter  for  such  a  purpose  than 
being :  originally  the  present  participle  of  a  verb  which  in  one  of  its 
meanings  is  exactly  equivalent  to  tho  verb  exist ;  and  therefore  suitable, 
even  by  its  grammatical  formation,  to  be  the  concrete  of  the  absti^act  ex- 
istence.  But  this  word,  strange  as  the  fact  may  appear,  is  still  more  com- 
pletely spoiled  for  the  purpose  which  it  seemed  expressly  made  for, 
than  the  word  Thing.  Being  is,  by  custom,  exactly  synonymous  with 
substance ;  except  that  it  is  firec  from  a  slight  taint  of  a  second  ambigu- 
ity ;  being  applied  impartially  to  matter  and  to  mind,  while  substance, 
though  originally  and  in  strictness  applicable  to  both,  is  apt  to  suggest 
in  preference  the  idea  of  matter.  Attributes  are  never  csdled  Beings ; 
nor  are  Feelings.  A  Being  is  that  which  excites  feelings,  and  which 
possesses  attributes.  The  soul  is  called  a  Being ;  God  and  angels  are 
called  Beings ;  but  if  we  were  to  say,  extension,  color,  wisdom,  virtue 
are  beings,  we  should  perhaps  be  suspected  of  thinking  with  some  of 
the  ancients,  that  the  cardinal  virtues  are  animals;  or,  at  the  least,  of 
holding  with  the  Platonic  school  the  doctrine  of  self-existent  Ideas,  or 
with  the  followers  of  Epicurus  that  of  Sensible  Forms,  which  detach 
themselves  in  every  direction  from  bodies,  and  by  coming  in  contact 
with  our  organs,  cause  our  perceptions.  We  should  be  supposed,  in 
short,  to  believe  that  Attributes  are  Substances. 

In  consequence  of  this  perversion  of  the  word  Being,  philosoph^s 
looking  about  for  something  to  supply  its  place,  laid  their  hands  upon 
the  word  Entity,  a  piece  of  barbarous  Latin,  invented  by  the  schoolmen 
to  be  used  as  an  abstract  name,  in  which  class  its  grammatical  form 
would  seem  to  place  it ;  but  being  seized  by  logicians  in  distress  to 
stop  a  leak  in  their  terminology,  it  has  ever  since  been  used  as  a  con> 
Crete  name.  The  kindred  word  essence,  bom  at  the  same  time,  and  of 
the  same  parents,  scarcely  underwent  a  more  complete  transformation 
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when,  from  b^g  the  abstract  of  the  verb  ta  ht^  it  came  to  denote  some- 
thing sufficiently  concrete  to  be  inclosed  in  a  glass  bottle.  The  word 
Entity,  since  it  settled  down  into  a  concrete  name,  has  retained  its 
universality  of  signification  somewhat  less  unimpaired  than  any  of  the 
names  before  mentioned.  Yet  the  aame  gradusd  decay  to  which,  after 
a  certain  age,  all  the  language  of  psychology  seems  liable,  has  been  at 
work  even  here.  If  you  call  virtue  an  entity,  you  are  indeed  somewhat 
less  strongly  suspected  of  believing  it  to  be  a  substance  than  if  you' 
called  it  a  being;  but  you  are  by  no  means  free  from  the  suspicion. 
Every  word  which  was  originally  intended  to  connote  mere  existence, 
seems,  after  a  time,  to  enlarge  its  connotation  to  9eparate  existence,  or 
existence  freed  from  the  condition  of  belonging  to  a  substance ;  which 
condition  being  precbely  what  constitutes  an  attribute,  attributes  are 
gradually  shut  out,  and  along  with  them  feelings,  which,  in  ninety-nine 
cases  out  of  a  hundred,  have  no  other  name  than  that  of  the  attribute 
which  is  grounded  upon  them.  Strange  that  when  the  greatest  em- 
barrassment felt  by  all  who  have  any  considerabfe  numbei'  of  thoughts 
to  express,  is  to  find  a  sufficient  variety  of  words  fitted  to  express  them, 
there  should  be  no  practice  to  which  even  philosophers  are  more  ad- 
dicted than  that  of  taking  valuable  words  to  express  ideas  which  are 
sufficiently  expressed  by  other  words  already  appropriated  to  them. 

When  it  is  impossible  to  obtain  good  tools,  the  next  best  thing  is  to 
understand  thoroughly  the  defects  of  those  we  have.  I  have  therefore 
warned  the  reader  of  the  ambiguity  of  the  very  names  which,  for  want 
of  better,  I  am  necessitated  to  employ.  It  must  now  be  the  writer's 
endeavor  so  to  employ  them  as  in  no  case  to  leave  his  meaning  doubtfril 
or  obscure.  No  one  of  the  above  terms  being  altogether  ambiguous,  I 
shall  not  confine  myself  to  any  one,  but  shall  employ  on  each  occasion 
the  word  which  seems  least  likely  in  the  particular  case  to  lead  to  a 
misundetBtanding  of  my  meaning;  nor  do  I  pretend  to  use  either  these 
or  any  other  words  with  a  rigorous  adherence  to  one  single  sense. 
To  do  so  would  often  leave  us  without  a  word  to  express  what  is  sig- 
nified by  a  known  word  in  some  one  or  other  of  its  senses:  unless 
authors  had  an  unlimited  license  to  coin  new  words,  together  with 
(what  it  would  be  more  difficult  to  assume)  unlimited  power  of  making 
their  readers  adopt  them.  Nor  would  it  be  wise  in  a  writer,  on  a 
subject  involving  so  much  of  abstraction,  to  deny  himself  the  advantage 
derived  from  even  an  improper  use  of  a  term,  when,  by  means  of  it 
some  familiar  association  is  called  up  which  brings  the  meaning  home 
to  the  mind,  as  it  were  by  a  flash. 

The  difficulty,  both  to  the  writer  and  reader,  o£  the  attempt  which 
must  be  made  to  use  vague  words  so  as  to  convey  a  precise  meaning, 
is  not  wholly  a  matter  of  regret.  It  is  not  unfitting  that  logical  treatises 
should  affi^rd  an  example  of  that,  to  facilitate  which  is  among  the  most 
important  uses  of  logic.  Philosophical  language  will  for  a  long  time, 
and  popular  language  perhaps  always,  retmn  so  much  of  vagueness 
and  ambiguity,  £at  logic  would  be  of  little  value  if  it  did  not,  among 
its  other  advantages,  exercise  the  understanding  in  doing  its  work 
neatly  and  correctly  with  these  imperfect  tools. 

After  this  preamble  it  is  time  to  pro<$eed  to  our  enumeration.  We 
shall  commence  with  Feelings,  die  simplest  class  of  nameable  thingv; 
liie  term  Feeling  being  of  course  nnderstood  in  its  most  enlaiglBd 
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I.  Feelings,  or  States  or  Consciousness. 

§  3.  A  Feeling  and  a  State  of  Consciousness  are,  in  the  language  of 
philosophy,  equivalent  expressions :  eveiything  is  a  Feeling,  of  which 
the  mind  is  conscious :  everything  which  it  fteUy  or,  in  odier  words, 
which  forms  a  part  of  its  own  sentient  existence.  In  popular  language 
Feeling  is  not  always  synonymous  with  State  of  Consciousness ;  being 
Dfien  taken  more  peculiarly  for  those  states  which  are  conceived  as 
belonging  to  the  sensitive,  or  to  the  emotional,  phasis  of  our  nature, 
and  sometimes,  with  a  still  narrower  restriction,  to  the  emotional 
alone :  as  distinguished  from  what  are  conceived  as  belonging  to  the 
percipient,  or  intellectual  phasis.  But  this  is  an  admitted  departure 
nom  correctness  of  language ;  just  as,  by  a  popular  perversion  the 
exact  converse  of  this,  the  word  Mind  is  withdrawn  from  its  rightful 
generality  of  signification,  and  restricted  to  the  intellect  The  still 
greater  perversion  by  which  Feeling  is  sometimes  confined  not  only 
to  bodily  sensations,  but  to  the  sensations  of  a  single  sense,  that  <a 
touch,  needs  not  be  morp  particularly  adverted  to. 

Feeling,  in  the  proper  sense  of  the  term,  is  a  genus,  of  which 
Sensation,  Emotion,  ana  Thought,  are  subordinate  species.  Under  the 
word  Thought  is  here  to  be  included  whatever  we  are  internally  con- 
scious of  when  we  are  said  to  think ;  from  the  consciousness  we  have 
when  we  think  of  a  red  colos  without  having  it  before  our  eyes,  to  the 
most  recondite  thoughts  of  a  philosopher  or  poet.  Be  it  remembered, 
however,  that  by  a  thought  is  to  be  understood  what  passes  in  the  mind 
itself,  and  not  any  object  external  to  the  mind,  which  the  person  is 
commonly  said  to  be  thinking  of.  He  may  be  thinking  of  the  sun,  or 
of  God,  but  the  sun  and  God  are  not  thoughts ;  his  mental  image, 
however,  of  the  sun,  and  his  idea  of  God,  are  thoughts ;  states  of  his 
mind,  not  of  the  objects  themselves :  and  so  also  is  his  belief  of  the 
existence  of  the  sun,  or  of  God ;  or  his  disbelief,  if  the  case  be  so. 
Even  imaginary  objects,  (which  are  said  to  exist  only  in  our  ideas,) 
are  to  be  distinguished  from  our  ideas  of  them.  I  may  think  of  a 
hobgoblin,  as  I  may  think  of  the  loaf  which  was  eaten  yesterday,  or 
of  the  flower  which  will  bloom  to-morrow.  But  the  hobgoblin  which 
never  existed  is  not  the  same  thing  with  my  idea  of  a  hobgoblin,  any 
more  than  the  loaf  which  once  existed  is  the  same  thing  with  my  idea 
of  a  loaf,  or  the  flower  which  does  not  yet  exist,  but  which  will  exist, 
is  the  same  with  my  idea  of  a  flower.  They  are  all,  not  thoughts, 
but  objects  of  thougnt ;  though  at  the  present  tinje  all  the  objects  are 
alike  non-existent. 

In  like  manner,  a  Sensation  is  to  be  carefully  distinguished  from 
the  object  which  causes  the  sensation ;  our  sensation  of  white  from  a 
white  object;  nor  is  it  less  to  be  distinguished  from  the  attribute 
whiteness,  which  we  ascribe  to  the  object  in  consequence  of  its  exci- 
ting the  sensation.  Unfortunately  for  clearness  and  due  discrimination 
in  considering  these  subjects,  our  sensations  seldom  receive  separate 
names.  We  have  a  name  for  the  objects  which  produce  in  us  a 
certain  sensation ;  the  word  white.  We  have  a  name  for  the  quality 
in  those  objects,  to  which  we  ascribe  the  sensation ;  the  name  whiu- 
nei$.  But  when  we  speak  of  the  sensation  itself,  (as  we  have  not 
occasion  to  do  this  often  except  in  our  philosophical  speculations,) 
language,  which  adapts  itself  for  the  most  part  only  to  the  common 
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ufles  of  life,  has  provided  us  with  no  single- worded  or  immediate  desig- 
nation ;  we  must  employ  a  circumlocution,  and  say,  The  sensation  of 
white,  or  The  sensation  of  whiteness ;  we  must  denominate  the  sensation 
either  from  the  object,  or  from  the  attribute,  by  which  it  is  excited. 
Yet  the  sensation,  though  it  never  does,  might  very  well  be  conceived  to 
bxist,  without  anything  whatever  to  excite  it.  We  can  conceive  it  aa 
arising  spontaneously  m  the  mind.  But  if  it  so  arose,  we  should  have 
no  name  to  denote  it  which  would  not  be  a  misnomer.  « In  the  case  of 
our  sensations  of  hearing  we  are  better  provided ;  we  have  the  word 
Sound,  and  a  whole  vocabulaiy  of  words  to  denote  the  various  kinds 
of  sounds.  For  as  we  are  onen  conscious  of  these  sensations  in  the 
absence  of  any  perceptible  object,  we  can  more  easily  conceive  having 
them  in  the  absence  of  any  object  whatever.  We  need  only  shut  our 
eyes  and  listen  to  music,  to  have  a  conception  of  a  universe  with 
nothing  in  it  except  sounds,  and  ourselves  hearing  them ;  and  what  is 
easily  conceived  separately,  easily  obtains  a  separate  name.  But  in 
general  our  names  of  sensations  denote  indiscriminately  the  sensation 
and  the  attribute.  Thus,  color  stands  for  the  sensations  of  white,  red, 
&c.,  but  also  for  the  quality  in  the  colored  object.  We  talk  of  the 
colors  of  things  as  among  their  properties, 

§  4.  In  the  case  of  sensations,  another  distinction  has  also  to  be  kept 
in  view,  which  is  often  confounded,  and  never  without  mischievous 
consequences.  This  is,  the  distinction  between  the  sensation  itself, 
and  the  state  of  the  bodily  organs  which  precedes  the  sensation,  and 
which  constitutes  the  physical  agency  by  which  it  is  produced.  One 
of  the  sources  of  conmsion  on  this  sul^ect  is  the  division  commonly 
made  of  feelings  into  Bodily  and  Mental.  Philosophically  sjjeaking, 
there  is  no  foundation  at  all  for  this  distinction :  even  sensations  are 
states  of  the  sentient  mind,  not  states  of  the  body,  as  distinguished 
from  it.  What  I  am  conscious  of  when  I  see  the  color  blue,  is  a  feel- 
ing of  blue  color,  which  is  one  thing ;  the  picture  on  my  retina,  or  the 
phenomenon  of  hitherto  mysterious  nature  which  takes  place  in  my 
optic  nerve  or  in  ray  brain,  is  another  thing,  of  which  I  am  not  at  all 
conscious,  and  which  scientific  investigation  alone  could  have  apprised 
me  of.  These  are  states  of  my  body ;  but  the  sensation  of  blue,  which 
is  the  consequence  of  these  states  of  body,  is  not  a  state  of  body ;  that 
which  perceives  and  is  conscious  is  called  Mind.  When  sensations 
are  called  bodily  feelings,  it  is  only  as  being  the  class  of  feelings  which 
ai'e  immediately  occasioned  by  bodily  states ;  whereas  the  other  kinds 
of  feelings,  thoughts,  for  instance,  or  emotions,  are  immediately  excited 
not  by  anything  acting  upon  the  bodily  organs,  but  by  sensations,  or 
by  previous  thoughts.  This,  however,  is  a  distinction  not  in  our  feel- 
ings, but  in  the  agency  which  produces  our  feelings ;  all  of  themwhen 
actually  produced  are  states  of  mind. 

.  Besides  the  affection  of  our  bodily  organs  from  without,  and  the 
sensation  thereby  produced  in  our  minds,  many  wiiters  admit  a  third 
link  in  the  chain  of  phenomena,  which  they  term  a  Perception,  and 
which  consists  in  the  recognition  of  an  external  object  as  the  exciting 
cause  of  the  sensation.  This  perception,  they  say,  is  an  act  of  the 
mind,  proceeding  from  its  own  spontaneous  activity,  while  in  sensation 
the  mind  is  passive,  being  merely  acted  upon  by  the  outward  object. 
And  according  to  some  philosophers  it  is  by  an  act  of  the  mind,  similar 
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to  perception,  except  ia  not  beii^  preceded  hj  any  flenMUaoo,  that  we 
xecognize  tlie  exutonce  of  God,  of  tbe  aool,  and  other  hyparphyBical 
lealraea. 

Theae  acta  o£  perceptkm,  whaterer  be  ike  ccmcliiaion  ukimately 
come  to  leapeethig  their  nature,  nraat,  I  conceive,  take  their  pUu^e 
among  the  Tarietiea  of  feelings  or  atatea  of  mind.  In  bo  classing  them, 
I  have  not  the  smallest  intention  of  declaring  or  insinuating  any  theory 
as  to  the  law  of  mind  in  which  these  mental  processes  may  be  supposed 
to  originate,  or  the  conditions  under  which  they  may  be  legitimate  or 
the  revene.  Far  less  do  I  mean  (as  Mr.  Whewell  seems  to  suppose 
must  be  meant  in  an  analogous  case*)  to  indicate  that  as  they  are 
**  merely  states  of  mind,"  it  is  superfluous  to  inquire  into  their  distin- 
guishing peculiarities.  I  abstain  fiom  the  inquiry  as  irreleyant  to  the 
science  of  logic.  In  these  so-called  pcsrceptions,  or  direct  recognitions 
by  the  mind  of  objects,  whether  physical  or  spiritual,  which  are  ex- 
ternal to  itself,  I  can  see  only  cases  of  belief;  but  of  belief  which 
claims  to  be  intuitive,  or  independent  of  external  evidence.  When  a 
stone  lies  before  me,  I  am  conscious  of  certain  sensations  which  I 
receive  from  it;  but  when  I  say  that  these  sensations  come  to  me  from 
an  external  object  which  I  perceive,  the  meaning  of  these  words  is,  that 
receiving  the  sensations,  I  intuitively  believe  that  an  external  cause  of 
those  sensations  exists.  The  laws  of  intuitive  belief,  and  the  conditions 
under  which  it  is  legitimate,  are  a  subject  which,  as  we  have  already 
so  often  remarked,  belongs  not  to  logic,  but  to  the  higher  or  transcen- 
dental branch  of  metaphysics. 

To  the  same  region  of  speculation  belongs  all  that  can  be  said  re- 
specting the  distinction  which  the  German  metaphysicians  and  their 
French  and  £nglish  followers,  (among  whom  Mr.  Whewell  is  one  of 
the  most  distinguished,)  so  elaborately  draw  between  the  acts  of  the 
mind  and  its  merely  passive  states ;  between  what  it  receives  from, 
and  what  it  ^pves  to,  the  crude  materials  of  its  experience.  I  am  aware 
that  with  reference  to  the  view  which  those  writers  take  of  the  primary 
elements  of  thought  and  knowledge,  this  distinction  is  fundamental 
But  for  our  purpose,  which  is  to  examine  not  the  original  groundwork 
of  our  knowledge,  but  how  we  come  by  that  portion  of  it  which  is  not 
original ;  the  difference  between  active  and  passive  states  of  mind  is  of 
aecondary  importance.  For  us,  they  all  are  states  of  mind,  they  all 
are  feelings;  by  which,  let  it  be  said  once  more,  I  mean  to  imply 
Aothing  of  passivity,  but  simply  that  they  are  psychological  facts,  facts 
which  take  place  in  the  mind,  and  to  be  carefully  distinguished  from 
the  external  or  physical  facts  with  which  they  may  be  connected,  either 
aa  effects  or  as  causes. 

\  5.  Among  active  states  of  mind,  there  is,  however,  one  species 
which  merits  particular  attention,  because  it  forms  a  principal  part  of 
the  connotation  of  some  important  classes  of  names.  1  mean  volitians^ 
or  acts  of  the  will.  When  we  speak  of  sentient  beings  by  relative 
names,  a  large  portion  of  the  connotation  of  the  name  usually  consists 
of  the  fictions  oithose  beings ;  actions  past,  present,  and  possible  or  pro- 
bable future.  Take,  for  instance,  the  words  Sovereign  and  Subject. 
What  meaning  do  these  words  convey,  but  that  of  innumerable  actions, 

*  PkOotophy  oftht  Inductiw  Seienctt,  toL  i  p.  40. 
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done  or  to  be  done  by  the  sovereign  and  the  subjects,  to  or  in  regard 
to  one  another  reciprocally  1  So  with  the  words  physician  and  patient^ 
leader  and  follower,  master  and  servant.  In  many  cases  the  words 
also  connote  actions  which  would  be  done  onder  certain  contingencies 
by  persons  other  than  those  denoted :  as  the  words  mortgagor  and 
mortgagee,  obligor  and  obligee,  and  many  other  words  expressive  of 
legal  relation,  which  connote  what  a  court  of  justice  would  do  to 
enforce  the  legal  obligation  if  not  fiilfilled.  There  are  also  worde 
which  connote  actions  previously  done  by  persons  other  than  those 
denoted  either  by  the  name  itsctf  or  by  its  correlative ;  as  the  word 
brother.  From  dieae  instances,  it  may  be  seen  how  large  a  portion  of 
the  connotation  of  names  consists  of  actions.  Now,  what  is  an  action  t 
Not  one  thing,  but  a  series  of  two  things :  the  state  of  mind  called  a 
votition,  followed  bv  an  eflbct.  The  volition,  or  intention  to  produce 
the  effect,  is  one  thing ;  the  effect  produced  in  consequence  of  the 
intention  is  another  thing ;  the  two  together  constitnte  the  action.  I 
form  die  purpose  of  instantly  moving  my  arm ;  that  is  a  state  of  my 
mind ;  my  arm  (not  being  tied  nor  paralytic)  moves  in  obedience  to  my 
mirpose ;  that  is.  a  physical  foct,  consequent  upon  a  state  of  mind« 
The  intention,  when  followed  by  the  feet,  or,  (if  we  prefer  the  expres-* 
sion,)  the  fact  when  preceded  and  caused  by  the  intention,  is  called  the 
action  of  moving  my  arm. 

§  6.  Of  the  first  leading  division  of  nameable  things,  viz..  Feelings 
or  States  of  Consciousness,  we  began  by  reco|mizing  three  sub^vi- 
sions :  Sensations,  Thoughts,  and  Emotions.  The  first  two  of  these 
we  have  illustrated  at  considerable  length;  the  thixd.  Emotions,  tiot 
being  perplexed  by  similar  ambiguities,  aoe^not  require  similar  exem- 
plification. And,  finally,  we  have  found  it  necessary  to  add  to  these 
three  a  fourth  species,  commonly  known  by  the  name  Volitions.  With' 
out  seeking  to  prejudge  the  metaphysical  question  whether  any  mental 
state  or  phenomenon  can  be  found  which  is  not  included  in  one  or 
other  of  these  four  species,  it  appears  to  me  that  the  amount  of  illus- 
tration bestowed  upon  these  may,  so  far  as  we  are  concerned,  suffice 
for  the  whole  genus.  We  shall,  therefore,  proceed  to  the  two  remain^ 
ing  classes  of  nameable  things ;  all  thingrs  which  are  external  to  the 
mind  being  considered  as  beUmging  either  to  the  class  of  Substances 
or  to  that  of  Attributes. 

n.  SUBSTA?fCE8. 

Logicians  have  endeavored  to  define  Substance  and  Attribute; 
but  their  definitions  are  not  so  much  attempts  to  draw  a  distinction 
between  the  things  themselves,  as  instructions  what  difference  it  is 
customary  to  make  in  the  grammatical  structure  of  the  sentence, 
ascording  as  you  are  speaking  of  substances  or  of  attributes.  Such 
definitions  are  rather  lessons  of  English,  or  of  Greek,  Latin,  or  Grer- 
man,  than  of  mental  philosophy.  An  attribute,  say  the  school  logi- 
cians, must  be  the  attribute  ^something :  color,  for  example,  must  be 
the  color  £/* something ;  goodness  must  be  the  goodness  ^something : 
and  if  this  something  should  cease  to  exist,  or  should  cease  to  be  con- 
nected with  the  attribute,  the  existence  of  the  attribute  would  be  at 
an  end.    A  substance,  oA  the  contrary,  is  self-existent ;  in  speaking 
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ubout  it»  we  need  not  put  Rafter  its  name.  A  stone  is  not  the  stone 
o/anything ;  the  moon  is  not  the  moon  ^anything,  but  simply  the  moon. 
Unless,  indeed,  the  name  which  we  choose  to  give  to  the  substance 
be  a  relative  name ;  if  so,  it  must  be  followed  either  by  of,  or  by  some 
other  particle,  implying,  as  that  preposition  does,  a  reference  to  some- 
thing else  :  but  then  the  other  characteristic  peculiarity  of  an  attribute 
would  fail ;  the  something  might  be  destroyed,  and  the  substance  might 
still  subsist.  Thus,  a  father  must  be  the  father  of  something,  and  so 
far  resembles  an  attribute,  in  being  referred  to  something  besides  him- 
self:  if  there  were  no  child,  there  would  be  no  fkther:  but  this,  when 
we  look  into  the  matter,  only  means  that  we  should  not  call  him  father. 
The  man  called  father  might  still  exist,  though  the  child  were  annihi- 
lated ;  and  there  would  be  no  contradiction  m  supposing  him  to  exists 
although  the  whole  universe  except  himself  were  destroyed.  But 
destroy  all  white  substances,  and  where  would  be  the  attribute  white- 
ness 1     Whiteness,  without  any  white  thing,  is  a  contradiction  in  tenns. 

This  is  the  nearest  approach  to  a  solution  of  the  difficulty,  that  will 
be  found  in  the  common  treatises  on  logic.  It  will  scarcely  be  thought 
to  be  a  satis&ctory  one.  If  an  attribute  is  distinguished  from  a  sub- 
stance by  being  the  attribute  of  something,  it  seems  highly  necessary 
to  understand  what  is  meant  by  of:  a  particle  which  needs  explanation 
too  much  itself  to  be  placed  in  front  of  the  explanation  of  anything 
else.  And  as  for  the  self-existence  of  substances,  it  is  very  true  that  a 
substance  may  be  conceived  to  exist  without  any  other  substance,  but 
so  also  may  an  attribute  without  any  other  attribute :  and  we  can  no 
more  imagine  a  substance  without  attributes  than  we  can  imagine 
attributes  without  a  substance. 

Metaphysicians,  however,  have  probed  the  question  deeper,  and  given 
an  account  of  Substance  considerably  more  satis&otory  than  ^is.  Sub- 
stances are  usually  distinguished  as  Bodies  or  Minds.  Of  each  of  these, 
philosophers  have  at  length  provided  us  with  a  definition  which  seems 
unexceptionable. 

,§  7.  A  Body,  according  to  the  received  doctrine  of  modem  metaphy- 
sicians, may  be  defined,  the  external  cause  to  which  we  ascribe  our 
sensations.  When  I  see  and  touch  a  piece  of  gold,  I  am  conscious  of 
a  sensation  of  yellow  color,  and  sensations  of  hardness  and  weight; 
and  by  varying  the  mode  of  handling,  I  may  add  to  these  sensations 
many  others  completely  distinct  from  them.  The  sensations  are  all  of 
which  I  am  directly  conscious ;  but  I  consider  them  as  produced  by 
something  not  only  existing  independently  of  my  will,  but  external  to 
my  bodily  organs  and  to  my  mind.  This  external  something  I  call  a 
Body. 

It  may  be  asked,  how  come  we  to  ascribe  our  sensations  to  any 
external  cause  ?  and  is  there  sufficient  ground  for  so  ascribing  them  % 
It  is  known,  that  there  are  metaphysicians  who  have  raised  a  contro- 
versy on  the  point;  maintaining  Uie  paradox,  that  we  are  not  warranted 
in  referring  our  sensations  to  a  cause,  such  as  we  imderstand  by  the 
word  Body,  or  to  any  cause  whatever,  unless,  indeed,  the  First  Cause. 
Though  we  have  no  concern  here  with  this  controversy,  nor  with  the 
metajHiysical  niceties  on  which  it  turns,  one  of  the  best  ways  of  showing 
what  is  meant  by  Substance  is,  to  consider  what  position  it  is  necessary 
to  take  up,  in  order  to  maintain  its  existence  against  opponents. 
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It  is  ceitain,  then,  that  a  part  of  our  notion  of  a  hody  consistB  of  the 
notion  of  a  number  of  sensations  of  our  own,  or  of  other  sentient  beings, 
habitually  occurring  simultaneously.  My  conception  of  the  table  at 
which  I  am  writing  is  compounded  of  its  visible  form  and  size,  which 
are  complex  sensations  of  sight ;  its  tangible  form  and  size,  which  are 
complex  sensations  of  our  organ  of  touch  and  of  our  muscles ;  ks 
weighty  which  is  also  a  sensation  of  touch  and  of  the  muscles ;  its  color, 
which  is  a  sensation  of  sight ;  its  hardness,  which  is  a  sensation  of  the 
muscles ;  its  composition,  which  is  another  word  for  all  the  varieties  of 
sensation  which  we  receive  under  various  circumstances  from  the  wood 
of  which  it  is  made ;  and  so  forth.  All  or  most  of  these  various  sensa- 
tions frequently  are,  and,  as  we  learn  by  experience,  always  might  be, 
experienced  simultaneously,  or  in  many  difierent  orders  of  succession, 
at  our  own  choice :  and  hence,  the  diought  of  any  one  c^  them  makes 
us  think  of  the  others,  and  the  whole  become  mentally  amalgamated  into 
one  mixed  state  of  consciousness,  which,  in  the  language  of  the  school 
of  Locke  and  Hartley,  is  termed  a  Complex  Idea. 

Now  there  are  philosophers  who  have  argued  as  follows : — ^if  we 
take  an  orange,  and  conceive  it  to  be  divested  of  its  natural  color 
without  acquiring  any  new  one ;  to  lose  its  softness  without  becoming 
hard,  its  roundness  without  becoming  square  or  pentagonal,  or  of  any 
other  regular  or  irregrular  figure  whatever ;  to  be  deprived  of  size,  oif 
weight,  of  taste,  of  smell ;  to  lose  all  its  mechanical  and  all  its  chemical- 
properties,  and  acquire  no  new  ones ;  to  become,  in  short,  invisible, 
mtangible,  and  imperceptible  not  only  by  all  our  senses,  but  by  the 
senses  of  all  other  sentient  beings,  reed  or  possible ;  nothing,  say  these 
philosophers,  would  remain.  For  of  what  nature,  they  ask,  could  be 
the  residuum  1  and  by  what  token  could  it  manifest  its  presence  t  To 
the  unreflecting  its  existence  seems  to  rest  on  the  evidence  of  the 
senses.  But  to  the  senses  nothing  is  apparent  except  the  sensations. 
We  know,  indeed,  that  these  sensations  are  bound  together  by  some 
law;  they  do  not  come  together  at  random,  but  according  to  a  systematic 
order,  which  is  part  of  Sie  order  established  in  the  universe.  When 
we  experience  one  of  these  sensations,  we  usually  experience  the  others 
also,  or  know  that  we  have  it  in  our  power  to  experience  them.  But 
a  fixed  law  of  connexion,  making  the  sensadons  occur  together,  does 
not,  say  these  philosophers,  necessarily  require  what  is  called  a  sub- 
Mtratum  to  support  them.  The  conception  of  a  substratum  is  but  one 
of  many  possible  forms  in  which  that  connexion  presents  itself  to  our 
imagination ;  a  mode  of,  as  it  were,  realizing  the  idea.  If  there  be 
such  a  substratum,  suppose  it  this,  instant  annihilated  by  the  fiat  of 
Omnipotence,  and  let  the  sensations  continue  to  occur  in  the  same 
order,  and  how  would  the  substratum  be  missed  1  By  what  signs 
should  we  be  able  to  discover  that  its  existence  had  terminated  1  should 
we  not  have  as  much  reason  to  believe  that  it  stiU  existed,  as  we  now 
have  1  and  if  we  should  not  then  be  warranted  in  believing  it,  how 
can  we  be  so  now?  A  body,  therefore,  according  to  these  meta- 
physicians, is  not  anything  intrinsically  difierent  from  the  sensations 
which  the  body  is  said  to  produce  in  us ;  it  is,  in  short,  a  set  of  sensa- 
tions joined  together  according  to  a  fixed  law. 

These  ingenious  speculations  have  at  no  time  in  the  history  of  phi^ 
losophy  made  many  proselytes ;  but  the  controversies  to  wluch  Aey 
have  given  rise,  and  Uie  doctrines  which  have  been  developed  in  the 


Digitized  by 


Google 


40  VAMMB  ANjO  ?MFQ0ITIQIf9, 

attempt  to  find  a  concluaiTe  answer  to  them,  bave  been  fruttfiil  of  iin* 
portant  consequences  to  the  Science  of  Min<L  The  Benaations  (it  was 
answered)  which  we  are  conscious  of,  and  which  we  receive  not  at 
random,  but  joined  together  in  a  certain  uniform  manner,  imply  not 
only  a  law  or  laws  of'  connexion,  but  a  cause  external  to  our  mind, 
which  cause,  by  its  own  laws,  determines  the  laws  according  to  which 
the  sensatuHM  are  connected  and  experienced.  The  schoolmen  used 
to  call  this  external  cause  by  the  name  we  have  already  employed,  a 
9uiutratum  ;  and  its  attributes  (as  they  expressed  themselves)  inhered^ 
literally  ^nick,  in  it.  To  this  substratum  the  name  Matter  is  usually 
given  in  philosophical  discussions.  It  was  soon,  however,  adknowl- 
ed^ed,  by  all  who  reflected  on  the  subject,  that  the  existence  of  matter 
could  not  be  proved  by  extrinsic  evidence.  The  answer,  therefore, 
now  usually  made  to  Berkeley  and  his  followers  is,  that  the  belief  is 
intuitive ;  that  mankind,  in  all  ages,  have  felt  themselves  compelled,  by 
a  necessity  of  their  nature,  to  refer  their  sensations  to  an  external 
cause :  that  even  those  who  deny  it  in  theory,  yield  to  the  necessity  in 
practice,  and  both  in  speech,  thought,  and  feeling,  do,  equally  with  the 
vulgar,  acknowledge  dieir  sensations  Co  be  the  effects  of  something  ex- 
ternal to  them :  this  knowledg^e,  therefore,  is  as  evidently  intuitive  as 
our  knowledge  of  our  sensations  themselves  is  intuitive.  And  here 
the  question  merges  in  the  fundamental  problem  of  transcendental 
metaphysics ;  to  which  science  we  leave  it. 

But  although  the  extreme  doctrine  of  the  Idealist  metaphysicians, 
that  (Ejects  are  nothing  but  our  sensations  axid  the  laws  which  connect 
them,  has  appeared  to  few  subsequent  thinkers  to  be  worthy  of  assent ; 
the  only  point  of  much  real  importance  is  one  upon  which  those  meta- 
physicians are  now  very  generally  considered  to  have  made  out  their 
case :  viz,,  that  all  we,  know  of  objects  is  the  sensations  which  they  give 
us,  and  the  order  of  the  occurrence  of  those  sensations.  Kant  himself 
on  this  point,  is  as  explicit  as  Berkeley  or  Locke,  However  firmly 
convinced  that  there  exists  an  universe  of  "  Things  in  themselves," 
totally  distinct  from  the  universe  of  phenomena,  or  of  things  as  they 
appear  to  our  senses ;  and  even  when  bringing  into  use  the  technical 
expression  (Naumenan)  to  denote  what  the  thing  is  in  itself^  as  con^ 
trasted  with  the  representation  of  it  in  our  minds ;  he  allows  that  this 
representation  (the  matter  of  which,  he  says,  consists  of  our  sensations, 
though  the  form  is  given  by  the  laws  of  the  mind  itself)  is  all  we  know 
of  the  object,  and  that  the  real  nature  of  the  Thing  is,  and  by  the  con- 
sdtution  of  our  faculties  ever  must  remain,  at  least  in  this  sublunary 
existence,  an  impenetrable  mystery  to  us.*     There  is  not  the  slightest 

*  I  have  much  pleasure  in  quoting  a  passage  in  which  this  doctrine  is  laid  down  in  the 
clearest  and  strongest  terms  by  M.  Couau,  the  most  distinguished  living  teacher  of  Geraum 
philosophy  out  of  Germany,  wnose  authority  on  this  side  of  the  question  is  the  more  vaju* 
able,  as  his  philosophical  views  are  generally  those  of  the  post-Xantian  movement,  repre- 
Mnted  by  Schelling  and  Hegel,  whose  tendencies  are  much  more  objective  and  ontological 
than  those  of  their  master,  Kant. 

**  Nous  savons  qu'il  existe  quclque  chose  hors  de  nous,  parceque  nous  ne  pouvons  ezpli- 
ouer  nos  perceptions  sans  les  rattacher  k  des  causes  distinctes  de  nous-m^mes ;  nous  savons 
oe  plus  que  cee  causes,  dont  nous  ne  connaissons  pas  d'ailleurs  Tessence,  produisent  lea 
efiets  les  plus  variables,  les  plus  divers,  et  m6me  les  plus  contraircs,  selon  qa'ellea  rencon- 
trent  telle  nature  ou  telle  disposition  du  sujet.  Mais  savons-nous  quelque  chose  de  plus? 
et  m^me,  vu  le  caractdre  indetermin^  des  causes  que  nous  concevons  dans  les  coqis,  y  a-t-il 
quelque  chose  de  plus  ^  savoir  ?    Y  a-t-il  lieu  de  nous  enqudrir  si  nous  percevons  les  choset 

telles  qu'elles  sont  ?    Non  ^videmment Je  ne  dis  pas  que  le  probleroe  est  insoluble,^* 

db  9«^7  est  ahtttrde  et  enftrme  tine  eontradietum.  Nous  n*  tavons  pat  ce  que  ce$  catiaet  tont  «n 
4(tt.-T}ijhnes,  et  la  raiaon  nous  difiend  de  chercher  i  le  coniiaitre :  mats  il  eat  bien  Evident  A 
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Teason  for  believing  that  what  we  call  the  sensible  quaKties  of  the  ob- 
ject are  a  type  of  anything  inherent  in  itself,  or  bear  any  affinity  to  its 
own  nature.  A  caose  does  not,  as  such,  resemble  its  effects ;  an  east 
wind  is  not  like  the  feeling  of  cold,  nor  is  heat  hlge  the  steam  of  boiling 
wat^r :  why  then  should  matter  res^uble  our  sensations  ?  Why  should 
the  inmost  nature  of  fire  or  water  resemble  the  impressions  made  by 
these  objects  upon  our  senses  f  *  And  if  not  on  the  principle  of  resem- 
blance, on  what  other  principle  can  the  manner  in  which  objects  a£Bdct 
us  through  our  senses  afford  us  any  insight  into  the  inherent  nature  of 
those  objects!  It  may  therefore  safely  be  laid  down  as  a  truth  both 
obvious  in  itself,  and  admitted  by  all  whom  it  is  at  present  necessary 
to  take  into  consideration,  that,  of  the  outward  world,  we  know  and 
can  know  absolutely  nothing,^  except  the  sensations  which  we  ex- 
perience from  it;  Those,  however,  who  still  look  upon  Ontology  as 
a  possible  science,  and  think,  not  only  that  bodies  have  an  essen- 
tial constitution  of  th^ir  own,  lying  deeper  than  our  perceptions,  but 
that  this  essence  or  nature  is  not  altogether  inaccessible  to  human  in- 
vestigation, cannot  expect  to  find  their  refiitation  here.  The  question 
depends  upon  the  nature  and  laws  of  Intuitive  Knowledge,  and  is  not 
within  the  province  of  logic. 

§  8.  Body  having  now  been  defined  the  external  cause,  and  (accord- 
ing to  the  more  reasonable  opinion)  the  hidden  external  cause,  to  which 
we  refer,  our  sensations;  it  remains  to  frame  a  definition  of  Mind. 
Nor,  a^r  the  preceding  observations,  will  this  be  difficult.  For,  as 
our  conception  of  a  body  is  that  of  an  unknown  exciting  cause  of 
sensations,  so  our  conception  of  a  mind  is  that  of  an  unknown  recipient, 
or  percipient,  of  them ;  and  not  of  them  alone,  but  of  all  our  other 
feehngs.  As  body  is  the  mysterious  something  which  excites  the 
mind  to  feel,  so  mind  is  the  myterious  something  which  feels,  and 

priorij  qu'W2e«  ne  aont  pa*  en  dle»-miine»  cequ^ellet  nrnt  par  rapport  it  noust  puisqae  la  presence 
dn  sujet  modifie  n^cessairement  leur  action.  Suppnmez  tout  sujet  sentant,  ii  est  certain 
que  cea  causes  agiraient  encore  poiaqu'elles  continueraiftnt  d'exister ;  maia  elles  agiraieut 
autrement ;  eUea  seraient  encore  des  qualit^a  et  des  propri^t^,  maia  qui  ne  reaembieraieiit 
^  rien  de  ce  que  nous  connaissons.  Le  feu  ne  manifesterait  plus  aucune  des  propri^t^s  que 
nous  lui  connaisons :  que  serait-il  7  CTest  ce  que  nous  ne  saurons  jamais.  Cest  d'aHUwt 
petU-itre  tin  prM^me  qui  ne  ripngnepaa  seulement  i  la  nature  de  noire  esprit^  maie  k  Feeeenog 
mime  des  choeet.  Quand  m^me  en  efiet.on  supprimerait  par  la  pens^e  tous  les  suje^  sentanta, 
il  faudrait  encore  adinettre  qije  nul  corps  ne  manifesterait  ses  propri^t^s  autrement  qu'en 
relation  avec  un  sujet  quelconoue,  et  dans  ce  cas  §es  propriete*  ne  teraient  encore  que  relalwea : 
en  sorte  qu'il  me  paralt  fort  ratsonnable  d'admettre  que  les  propri^t^  d^terminees  des  corps 
n'existent  pas  inclependamment  d'un  sujet  quelconque,  et  que  ouand  on  de-mande  si  lea  pro- 
pri6t6s  de  fa  mati^re  sont  telles  que  nous  les  percevons,  il  fiiuarait  voir  auparavant  si  eiles 
aont  en  tant  que  d^termin^ea,  et  dans  quel  sens  il  eat  vrai  de  dire  qu'ellea  sont."— Coicrf 
^HUtoire  4e  la  PhUoeoohie  Morale  au  IBme  n«e/e,  8me  le^n. 

*  An  attempt,  indeed,  has  been  made  by  Reid  and  others,  to  establish  that,  although  some 
of  the  properties  we  ascribe  to  objects  exist  only  in  our  sensations,  others  exist  in  the  things 
themselves,  being  such  as  cannot  possibly  be  copies  of  any  impression  upon  the  senses ;  and 
they  ask,  from  what  sensation  our  notions  of  extension  and  figure  have  been  derived  ?  The 
gauntlet  thrown  down  by  Reid  was  taken  up  by  Brown,  who,  applying  greater  powers  of 
analysis  than  had  previoual^  been  applied  to  the  notiona  of  extension  and  figure,  abowed 
clearly  what  are  the  sensations  from  which  those  notions  are  derived,  viz.,  sensations  of 
touch,  combined  with  sensations  of  a  class  previously  too  little  adverted  to  by  metaphysi- 
cians, those  which  have  their  seat  in  our  muscular  frame.  Whoever  wishes  to  be  more 
particularly  acquainted  with  this  admirable  specimen  of  metaphyaical  analysis  may  consult 
the  first  volume  of  Brown's  l^cturee,  or  Mill's  Analyne  of  the  Mind. 

On  this  subject  also,  the  authority  of  M.  Cousin  mav  be  quoted  in  favor  of  conclusions  re- 
jected by  some  of  the  most  eminent  thinkers  of  the  school  to  which  he  belongs.  M.  Cousin 
fecognixes,  in  opposition  to  Reid,  the  essential  eubjectivUy  of  our  conceptions  of  the  primary 
qualities  of  matter,  as  extension,  solidity,  &c.,  equally  with  those  of  color,  heat,  and  the 
remainder  of  what  are  called  secondary  qualities.— Cour^,  ut  supra,  Ome  le^on. 
P 
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thinks.  It  is  uimecessaiy  to  give  in  the  case  of  mind,  as  we  gave  in 
the  case  of  matter,  a  particular  statement  of  the  skeptical  system  by 
which  its  existence  as  a  Thing  in  itself^  distinct  from  the  series  of  what 
are  denominated  its  estates,  is  called  in  question.  But  it  is  necessary 
to  remark,  that  on  the'inmost  nature  of  the  thinking  principle,  as  well 
as  on  the  inmost  nature  of  matter,  we  are,  and  with  our  human  Acui- 
ties must  always  remain,  entirely  in  the  dark.  All  which  we  are 
aware  of,  even  m  our  own  minds,  is  (in  the  words  of  Mr.  Mill)  a  cer- 
tain '*  thread  of  consciousness ;"  a  series  of  feelings,  that  is,  of  sensar 
dons,  thoughts,  emotions,  and  volitions,  more  or  less  numerous  and 
complicated.  There  is  a  something  I  call  Myself,  or,  by  another  form 
of  expression,  my  mind,  which  I  consider  as  distinct  from  these  sensa- 
tions, thoughts,  &c. ;  a  something  which  I  conceive  to  be  not  the 
thoughts,  but  the  being  that  has  the  thoughts,  and  whit^h  I  can  conceive 
as  existing  for  ever  in  a  state  of  quiesence,  veithout  any  thoughts  at  alL 
But  what  this  being  is,  although  it  is  myself,  I  have  no  knowledge, 
further  than  the  series  of  its  states  of  consciousness.  As  bodies  mani- 
fest themselves  to  me  only  through  the  sensations  of  which  I  regard 
them  as  the  causes,  so  the  thinking  principle,  or  mind,  in  my  own 
nature,  makes  itself  known  to  me  only  by  the  reelings  of  which  it  is  con- 
scious. I  know  nothing  about  myself,  save  my  capacities  of  fueling  or 
being  conscious  (including,  of  cotlrse,  thinking  and  willing)  :  and  were 
I  to  learn  anything  new  concerning  myself,  I  cannot  widi  my  present 
faculties  conceive  this  new  information  to  be  anything  else,  than  that  I 
have  some  additional  capacities,  before  unknown  to  me,  of  feeling, 
thinking,  or  willing. 

Thus,  then,  as  body  is  the  unsentient  cause  to  which  we  are  nat- 
urally prompted  to  refer  a  certain  portion  of  our  feelings,  so  mind  may 
be  described  as  the  sentient  subject  (in  the  German  sense  of  the  term) 
of  aU  feelings ;  that  which  has  or  feels  them.  But  of  the  nature  of 
either  body  or  mind,  ftirther  than  the  feelings  which  the  former  excites, 
and  which  the  latter  experiences,  we  do  not,  according  to  the  best 
existing  doctrine,  know  anything ;  and  if  anything,  logic  has  nothing 
to  do  vdth  it,  or  with  the  manner  in  which  the  knowledge  is  acquired. 
With  this  result  we  may  conclude  this  portion  of  our  subject,  and  pass 
to  the  third  and  only  remaining  class  or  division  of  Nameable  Things. 

Ill,  Attributes  :  and,  first.  Qualities. 

§  9.  From  what  has  already  been  said  of  Substance,  what  is  to  be 
said  of  Attribute  is  easily  deducible.  For  if  we  know  not,  and  cannot 
know,  anything  of  bodies  but  the  sensations  which  they  excite  in  us  or 
others,  those  sensations  must  be  all  that  we  can,  at  bottom,  mean  by  their 
attributes ;  and  the  distinction  which  we  verbally  make  between  the 
properties  of  things  and  die  sensations  we  receive  from  them,  must 
originate  in  the  convenience  of  discourse  rather  than  in  the  nature  of 
what  is  denoted  by  the  terms. 

Attributes  are  usually  distributed  under  the  three  heads  of  Quality, 
Quantity,  and  Relation.  We  shall  come  to  the  two  latter  presently : 
in  the  first  place  we  shall  confine  ourselves  to  the  former. 

Let  us  take,  then,  as  our  example,  one  of  what  are  termed  the  sen- 
sible qualities  of  objects,  and  let  that  example  be  whiteness.  When 
we  ascribe  whiteness  to  any  substance,  as,  for  instance,  snow ;  when 
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we  Bay  that  snow  has  the  quality  whiteness,  what  do  we  really  assert  1 
Simply,  that  when  snow  is  present  to  our  organs,  we  have  a  particular 
sensation,  which  we  are  accustomed  to  call  the  sensation  of  white.  But 
how  do  I  know  that  snow  is  present  1  Obviously  by  the  sensations 
which  I  derive  from  it,  and  not  otherwise.  I  infer  that  the  object  is 
present,  because  it  gives  me  a  certain  assemblage  or  series  of  sensa^ 
tions.  And  when  I  ascribe  to  it  the  attribute  whiteness,  my  meaning 
is  only,  that,  of  the  sensations  composing  this  group  or  series,  that 
which  I  call  the  sensation  of  white  color  is  one. 

This  is  one  view  which  may  be  taken  of  the  subject.  But  there  is 
also  another,  and  a  diflferent  view.  It  may  be  said,  that  it  is  true  we 
kfunp  nothing  of  sensible  objects,  except  the  sensations  they  excite  in 
us ;  that  the  fact  of  our  receiving  from  snow  the  particular  sensation 
which  is  called  the  sensation  of  white,  is  the*  ground  on  which  we  as- 
cribe to  that  substance  the  quality  whiteness ;  the  sole  proof  of  its  pos- 
sessing that  quality.  But  because  one  thing  may  be  the  sole  evidence 
of  the  existence  of  another  thing,  it  does  not  follow  that  the  two  are 
one  and  the  same.  The  attribute  whiteness  (it  may  be  said)  is  not 
the  fact  of  our  receiving  the  sensation,  but  something  in  the  object  it- 
self; a  power  inherent  in  it ;  something  in  virtue  of  which  the  object 
produces  the  sensation.  And  when  we  affirm  that  snow  possesses  the 
attribute  whiteness,  we  do  not  merely  assert  thsl  the  presence  of  snow 
produces  in  us  that  sensation,  but  that  it  does  so  through,  and  by  rei^ 
son  of,  that  power  or  quality. 

For  the  purposes  of  logic  it  is  not  of  material  importance  which  of 
these  views  we  adopt.  The  full  discussion  of  the  subject  belongs  to 
the  department  of  inquiry  so  often  alluded  to  under  the  name  of  the 
higher  metaphysics ;  but  It  may  be  said  here,  that  for  the  doctrine  of 
the  existence  of  a  peculiar  species  of  entities  called  qualities,  I  can  see ' 
no  foundation  except  in  a  tendency  of  the  human  mind  which  is  the 
cause  of  many  delusions.  I  mean,  the  disposition,  wherever  we  meet 
with  two  names  which  are  not  precisely  synonymous,  to  suppose  that 
they  must  be  the  names  of  two  different  things ;  whereas  in  reality 
they  may  be  names  of  the  same  thing  viewed  in  two  different  lights, 
which  is  as  much  as  to  say  under  different  suppositions  as  to  surround- 
ing circumstances.  Because  quality  and  sensation  cannot  be  put  in- 
discriminately one  for  the  other,  it  is  supposed  that  they  cannot  both 
ugnify  the  same  thing,  namely,  the  impression  or  feeling  with  which 
we  are  affected  through  our  senses  by  the  presence  of  an  object :  al- 
though there  is  at  least  no  absurdity  in  supposing  that  this  identical 
impression  or  feeling  may  be  called  a  sensation  when  considered 
merely  in  itself,  and  a  quality  when  regarded  as  emanating  from  any 
one  of  the  numerous  objects,  the  presence  of  which  to  our  organs  ex- 
cites in  our  minds  that  among  various  other  sensations  or  feelings. 
And  if  this  be  admissible  as  a  supposition,  it  rests  with  those  who  con- 
tend for  an  entity  per  se  called  a  quality,  to  show  that  their  opinion  is 
preferable,  or  is  anything  in  fact  but  a  lingering  remnant  of  uie  scho- 
lastic doctrine  of  occult  causes ;  the  very  absurdity  which  Moli^re  so 
happily  ridiculed  when  he  made  one  of  his  pedantic  physicians  account 
for  the  fact  that  '*  Topium  endormit,"  by  the  maxim  "  parcequ'il  a  une 
vertu  soporifique." 

It  is  evident  that  when  the  physician  stated  that  opium  had  '*  une 
vertu  soporifique,"  he  did  not  account  for,  but  merely  asserted  over 
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ngaiiit  the  fact  that  it  end&fTnit.  In  Hke  manner,  when  we  say  that 
snow  IS  white  because  it  has  the  quality  of  whiteness,  we  are  only  re- 
asserting in  more  technical  language  the  fact  diat  it  excites  in  us  &e 
sensation  o£  white.  If  it  be  said  that  the  sensation  must  have  some 
cause,  I  answer,  its  cause  is  the  presence  of  die  object.  When  we 
have  asserted  that  as  often  as  the  object  is  present,  and  our  oi^gans  in 
their  normal  state,  the  sensation  takes  place,  we  have  stated  all  that 
we  know  about  the  matter.  There  is  no  need,  after  assigning  a  cer- 
tdn  and  intelligible  cause,  to  suppose  an  occult  cause  besides,  for  the 
purpose  of  enabling  the  real  cause  to  produce  its  effect  If  I  am 
asked,  why  does  the  presence  of  the  object  cause  this  sensation  in  me, 
I  cannot  tell :  I  can  only  say  that  such  is  my  nature,  and  the  nature 
of  the  object :  the  constitution  of  things,  the  scheme  of  the  universe, 
will  have  it  so.  And  to  this  we  must  at  last  come,  even  after  interpo- 
lating the  imaginary  entity.  Whatever  number  of  links  the  chain  of 
causes  and  effects  may  consist  of,  how  any  one  link  produces  the  one 
which  is  next  to  it  remains  equally  inexplicable  to  us.  It  is  as  easy 
lo  comprehend  that  the  object  should  produce  the  sensation  directly 
and  at  once,  as  that  it  shouJd  produce  the  same  sensation  by  the  aid 
of  something  else  called  the  power  of  producing  it. 

But  as  the  difficulties  which  may  be  felt  in  adopting  this  view  oi 
the  subject  cannot  be  removed  vntiiout  discussions  transcending  the 
bounds  of  our  science,  I  content  myself  widi  a  passing  indication,  and 
shall,  for  the  purposes  of  logic,  adopt  a  language  compatible  with  either 
view  of  the  nature  of  qualities.  I  shall  say, — ^wfaat  at  least  admits  of 
no  dispute,— that  the  quality  of  whiteness  ascribed  to  the  object  snow, 
is  grounded  upon  its  exciting  in  us  the  sensation  of  white ;  and,  adopt- 
ing the  language  already  used  by  the  school  logicians  in  the  case  of 
the  kind  of  attributes  called  Relations,  I  shall  term  the  sensation  of 
white  the  Joundaeion  of  the  quality  whiteness.  For  logical  purposes 
die  sensation  is  the  only  essential  part  of  what  is  meant  by  the  word ; 
die  only  part  which  we  ever  can  be  concerned  in  proving.  When 
that  is  proved  the  quality  is  proved ;  if  an  object  excites  a  sensation, 
it  has,  of  course,  the  power  of  exciting  it. 

IV.  Relations. 

§  10.  The  qualitiet  of  a  body,  we  have  said,  are  the  attributes 
grounded  upon  the  sensations  which  die  presence  of  that  particular 
body  to  our  organs  excites  in  our  minds.  But  when  we  ascribe  to  any 
objnct  the  kind  of  attribute  called  a  Relation,  the  foundation  of  the 
attribute  must  be  something  in  which  other  objects  are  concerned 
besides  itself  and  die  percipient. 

As  there  may  with  propriety  be  said  to  be  a  relation  between  any 
two  things  to  which  two  correlative  names  are  or  may  be  given  ;  we 
may  expect  to  discover  what  constitutes  a  relation  in  general,  if  we 
enumerate  the  principal  cases  in  which  mankind  have  imposed  correl- 
ative names,  and  observe  what  all  these  cases  have  in  common. 

What,  then,  is  the  character  which  is  possessed  in  common  by  states 
of  circumstances  so  heterogeneous  and  discordant  as  these :  one  thing 
like  another ;  one  thing  unlike  another ;  one  thing  near  another ;  one 
thing  /or  from  another ;  one  thing  before,  after,  along  with  another ; 
one  thing  greater,  equals  less,  than  anodier ;  one  thing  the  cause  of  an- 
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Other,  the  ^ect  of  another;  one  person  the  maaier^  servant^  Mid, 
parent,  husband,  wife,  sovereign,  subject,  aUomey,  dient,  of  another,  and 
BO  on! 

Omitting,  for  the  present,  the  case  of  Resemblance  (a  relation  which 
requires  to  be  considered  separatelyX  there  seems  to  be  one  thing 
common  to  all  these  cases,  ana  only  one ;  that  in  each  of  them  there 
exists  or  occurs,  or  has  existed  or  occurred,  some^ac^  or  phenomenon, 
into  which  the  two  things  which  are  said  to  be  related  to  each  other, 
both  enter  as  parties  concerned.  This  fiatct,  or  phenomenon,  is  what 
the  Aristotelian  logicians  called  Xh»  fundamentum  reUUianis.  Thus  in 
the  relation  of  greater  and  less  between  two  magnitudes,  the  Junda- 
mentum  rdatumis  is  the  fact  that  when  cne  of  the  two  magnitudes  is 
applied  to  the  other,  it  more  than  covers  it ;  and  cannot,  by  any  new 
arrangement  of  parts,  be  entirely  brought  withm  the  boundaries  of  the 
other  object.  In  the  relation  of  master  and  servant,  ihefundamentum 
rel(Uionis  is  the  fexX  that  the  one  has  undertaken,  or  is  compelled,  to 
perform  certain  services  fi>r  the  benefit,  and  at  the  bidding,  of  the  other, 
in  that  of  husband  and  wifb,  ihejundamentum  relatianis  consists  of  the 
fects  that  the  parties  are  a  man  and  a  woman,  that  they  have  promised 
certain  things  with  certain  formalities,  and  are  in  consequence  invested 
by  the  law  with  certain  rights,  and  subjected  to  certain  duties.  Exam- 
ples might  be  indefinitely  multiplied,  but  it  is  already  obvious  that 
whenever  two  things  are  said  to  be  related,  there  is  some  fiict,  or  series 
of  facts,  into  which  they  both  enter ;  and  that  whenever  any  two  things 
are  involved  in  some  one  fiict,  or  series  of  fitcts,  we  may  ascribe  to  those 
two  things  a  mutual  relation  grounded  on  the  fact.  Even  if  they  have 
nothing  in  common  but  what  is  common  to  all  things,  that  they  are 
members  of  the  universe,  we  call  that  a  relation,  and  denominate  them 
fellow-creatures,  fellow-beings,  or  fellow-denizens  of  the  universe.  But 
in  proportion  as  the  fact  into  which  the  two  objects  enter  as  parts  ia 
of  a  more  special  and  peculiar,  or  of  a  more  complicated  nature,  so 
also  is  the  relation  grounded  upon  it.  And  there  are  as  many  con* 
ceivable  relations  as  there  are  conceivable  kinds  of  fhct  in  which  two 
things  can  be  jointly  concerned. 

In  the  same  manner,  therefore,  as  a  quality  is  an  attribute  grounded 
upon  the  fact  that  a  certain  sensation  or  sensations  are  produced  in  ua 
by  the  object,  so  an  attribute  grounded  upon  some  &ct  mto  which  the 
object  enters  jointly  with  another  object,  is  a  relation  between  it  and 
that  other  object.  But  the  fact  in  the  latter  case  consists  of  the  very 
same  kind  of  elements  as  the  fact  in  the  former :  namely,  states  of 
consciousness.  In  the  case  last  cited,  for  example,  the  relation  of 
husband  and  wife;  the  Jundamentum  rdationis  consists  entirely  of 
thoughts,  emotions,  sensations,  and  volitions  (actual  or  contingent), 
either  of  the  parties  themselves  or  of  other  parties  concerned  in  the 
same  series  of  transactions,  as,  for  instance,  the  intentions  which  would 
oe  formed  by  a  judge  in  case  a  complaint  were  made  to  his  tribunal 
of  the  infringement  of  any  of  the  legal  obfigaticHis  imposed  by  marriage; 
and  the  acts  which  the  judge  would  perform  in  consequence;  acts 
being  (as  we  have  already  seen)  another  word  for  intentions  followed 
by  an  effect,  and  that  effect  (again)  being  but  another  word  fOr  sensa- 
tions^ or  some  other  feelings,  occasioBed  either  to  oneself  or  to  some- 
body else.  There  is  no  part  whatever  of  what  the  names  expressive 
«f  the  relation  imply,  that  ia  not  resolvable  into  states  of  consciousness ; 
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outward  objects  being,  no  doubt,  supposed  throughout  as  the  causes 
by  which  some  of  those  states  of  consciousness  are  excited,  and  minds 
as  the  subjects  by  which  all  of  them  are  experienced,  but  neither  the 
external  objects  nor  the  minds  making  their  existence  known  other- 
wise than  by  the  states  of  consciousness. 

Cases  of  relation  are  not  always  so  complicated  as  that  to  which  we 
last  alluded.  The  simplest  of  all  cases  of  relation  are  those  expressed 
by  the  words  antecedent  and  consequent,  and  by  tlie  word  simultane- 
ous. If  we  say,  for  instance,  that  dawn  preceded  sunrise,  the  fact  in 
which  the  two  things,  dawn  and  sunrise,  were  jointly  concerned,  con- 
sisted only  of  the  two  things  themselves :  no  third  tibing  entered  into 
the  fact  or  phenomenon  at  all ;  unless,  indeed,  we  choose  to  call  the 
succession  of  the  two  objects  a  third  thing ;  but  their  succession  is  not 
something  added  to  the'things  themselves ;  it  is  something  involved  in 
them.  Dawn  and  sunrise  announce  themselves  to  our  consciousness 
by  two  successive  sensations :  our  consciousness  of  the  succession  of 
these  sensations  is  not  a  third  sensation  or  feeling  added  to  tliom ;  we 
have  not  first  the  two  feelings,  and  then  a  feeling  of  their  succession. 
To  have  two  feelings  at  all,  implies  having  them  either  successively,  or 
else  simultaneously.  Sensations,  or  other  feelings,  being  given,  suc- 
cession and  simultaneousness  are  the  two  conditions,  to  the  alternative 
of  which  they  are  subjected  by  the  nature  of  our  faculties ;  and  no  one 
has  been  able,  or  needs  expect,  to  analyze  the  matter  any  further. 

§  11.  In  a  somewhat  similar  position  are  two  other  sorts  of  relation. 
Likeness  and  Unlikencss.  I  have  two  sensations;  we  will  suppose 
them  to  be  simple  ones ;  two  sensations  of  white,  or  one  sensation  of 
white  and  another  of  black.  I  call  the  first  two  sensations  like  ;  the  last 
two  unlike.  What  is  tlie  fact  or  phenomenon  constituting  the  funda- 
mcntum  of  this  relation  %  The  two  sensations  first,  and  then  what  we 
call  a  feeling  of  resemblance,  or  a  feeling  of  want  of  resemblance.  Let 
us  confine  ourselves  to  the  former  case.  Resemblance  is  evidently  a  feel- 
ing ;  a  state  of  the  consciousness  of  the  observer.  Whether  the  feeling 
of  the  resemblance  of  the  two  colors  be  a  third  state  of  consciousness, 
which  I  have  after  having  the  two  sensations  of  color,  or  whether  (like 
the  feeling  of  their  succession)  it  is  involved  in  the  sensations  ihem- 
selves,  may  be  a  matter  of  discussion.  But  -in  either  case,  these  feel- 
ings of  resemblance,  and  of  its  opposite,  dissimilarity,  are  parts  of  our 
nature ;  and  parts  so  far  fi-om  bemg  capable  of  analysis,  that  they  are 
pre-supposed  in  every  attempt  to  analyze  any  of  our  other  feelings. 
Likeness  and  unlikeness,  therefore,  as  well  as  antecedence,  sequence, 
and  simultaneousness,  must  stand  apart  among  relations,  as  things  9ui 
generis.  They  are  attributes  grounded  on  facts,  that  is,  on  states  of 
consciousness,  but  on  states  which  are  peculiar,  unresolvable,  and 
inexplicable. 

But,  although  likeness  or  unlikeness  cannot  be  resolved  into  any- 
thing else,  complex  cases  of  likeness  or  unlikeness  can  be  resolved  into 
simpler  ones.  When  we  say  of  two  things  which  consist  of  parts,  that 
they  are  like  one  another,  the  likeness  of  die  whole  does  admit  of  analy- 
sis;  it  IB  compoimded  of  likenesses  between  the  various  parts  respec- 
tively. Of  how  vast  a  variety  of  resemblances  of  parts  must  that  re- 
semblance be  composed,  which  induces  us  to  say  diat  a  portrait,  or  a 
landscape,  is  like  its  original.    If  one  person  mimics  another  with  any 
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success,  of  how  many  simple  likenesses  must  the  general  or  complex 
likeness  be  compounded :  likeness  in  a  succession  of  bodily  postures ; 
likeness  in  voice,  or  in  the  accents  and  intonations  of  the  voice ;  like* 
ness  in  the  choice  of  words,  and  in  the  thoughts  or  sentiments  express- 
ed, whether  by  word,  countenance,  or  gesture. 

All  likeness  and  unlikeness  of  which  we  have  any  cognizance,  re- 
solve themselves  into  likeness  and  unlikeness  between  states  of  our 
own,  or  some  other  mind.  When  we  say  that  one  body  is  like  another, 
(since  we  know  nothing  of  bodies  but  the  sensations  which  they  ex- 
cite,) we  mean  really  &at  there  is  a  resemblance  between  the  sensa- 
tions excited  by  the  two  bodies,  or  between  some  portion  at  least  of 
these  sensations.     If  we  say  that  two  attributes  are  like  one  another, 

eice  we  know  nothing  of  attributes  except  the  sensations  or  states  of 
ting  on  which  they  are  grounded,)  we  mean  really  that  those  sen^- 
tions,  or  states  of  feeling,  resemble  each  other.  We  may  also  say  that 
two  relations  are  alike.  The  fact  of  resemblance  between  relations  is 
sometimes  called  analogy ,  forming  one  of  the  numerous  meanings  of 
that  word.  The  relation  in  which  Priam  stood  to  Hector,  namely,  that 
of  father  and  son,  resembles  the  relation  in  which  Philip  stood  to  Alex- 
ander ;  resembles  it  so  closely  that  they  are  called  the  same  relation. 
The  relation  in  which  Cromwell  stood  to  England  resembles  the  rela- 
tion in  which  Napoleon  stood  to  France,  though  not  so  closely  as  to  be 
called  the  same  relation.  The  meaning  in  both  these  instances  must 
be,  that  a  resemblance  existed  between  the  facts  which  constituted  the 
Jitndamentum  reUuionis, 

This  resemblance  may  exist  in  all  conceivable  gradations,  from 
perfect  undistinguishableness  to  something  very  stight  indeed.  When 
we  say,  that  a  thought  suggested  to  the  mind  of  a  person  of  genius  is 
tike  a  seed  cast  into  the  ground,  because  the  former  produces  a  multi- 
tude of  other  thoughts,  and  the  latter  a  multitude  of  other  seeds,  this  is 
sayin?  that  between  the  relation  of  an  inventive  mind  to  a  thought 
contained  in  it,  and  the  relation  of  a  fertile  soil  to  a  seed  contained  in 
it,  there  exists  a  resemblance :  the  real  resemblance  being  in  the  two 
fitndamenta  relationis,  in  each  of  which  there  occurs  a  germ,  producinff 
by  its  development  a  multitude  of  other  things  similar  to  itself.  And 
as,  whenever  two  objects  are  jointly  concerned  in  a  phenomenon,  this 
constitutes  a  relation  between  those  objects ;  so,  if  we  suppose  a  second 
pair  of  objects  concerned  in  a  second  phenomenon,  the  slightest  resem- 
blance between  the  two  phenomena  is  sufficient  to  admit  of  its  being 
said  that  the  two  relations  resemble ;  provided,  of  course,  the  points 
of  resemblance  are  found  in  those  portions  of  the  two  phenomena 
respectively  which  are  connoted  by  the  relative  names. 

While  speaking  of  resemblance,  it  is  necessary  to  take  notice  of  an 
ambiguity  of  language,  against  which  scarcely  any  one  is  sufficiently 
on  his  guard.  Resemblance,  when  it  exists  in  the  highest  degree  of 
all,  amounting  to  undistinguishableness,  is  often  called  identity,  and 
the  two  similar  things  are  said  to  be  the  same.  I  say  often,  not  always ; 
for  we  do  not  say  that  two  visible  objects,  two  persons  for  instance, 
are  the  same,  because  they  are  so  much  alike  that  one  might  be  mis- 
taken for  the  other :  but  wg  constantly  use  this  mode  of  expression 
when  speaking  of  feelings ;  as  when  I  say  that  the  sight  of  any  object 
gives  me  the  sarne  sensation  or  emotion  to-day  that  it  did  yesterday,  or 
the  iatne  which  it  gives  to  some  other  person.     This  is  evidently  an « 
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incorrect  application  of  the  word  same ;  tor  tlie  feeling  which  I  had 
yesterday  is  gone,  never  to  return ;  what  I  have  to-day  ia  another  feel- 
ing, exactly  Uke  the  former  perhaps,  Imt  distinct  from  it;  and  it  is 
evident  that  two  different  persons  cannot  be  experiencing  the  same 
feeling,  in  the  sense  in  which  we  say  that  they  are  both  sitting  at  the 
seme  table.  By  a  similar  ambiguity  we  say,  that  two  persons  are  ill 
of  the  same  disease ;  that  two  people  hold  the  same  office ;  not  in  the 
sense  in  which  we  say  that  they  are  engaged  in  the  same  adventure, 
or  sailing  in  the  same  ship,  but  in  the  sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  m  distant  places.  Great  confusion  of  ideas 
is  often  produced,  and  many  ^Uacies  engendered,  in  otherwise  enlight- 
ened understandings,  by  not  being  sufficiently  alive  to  the  &ct  (ia 
itself  not  always  to  be  avoided),  that  they  use  the  same  name  to  express 
ideas  so  di£ferent  as  those  <^  identity  and  undistingmshable  resemblance. 
Among  modem  writers.  Archbishop  Whately  stands  almost  alone  kk 
having  drawn  attention  to  this  distinction,  and  to  tiie  ambiguity  con- 
nected with  it.* 

Several  relations,  generally  called  by  other  names,  are  really  cases 
of  resemblance.  As  for  example,  equality ;  which  is  but  another  W(»d 
for  the  exact  resemblance  commonly  called  identity,  considered  as 
subsisting  between  things  in  respect  of  tiieir  quantity.  And  this  ex- 
ample forms  a  suitable  transition  to  the  third  and  last  of  the  three  heads, 
under  which,  as  already  remarked,  Attributes  are  commonly  arranged. 

V.   QUANTITT. 

§  13.  Let  us  imagine  two  things,  between  which  there  is  no  difier- 
ence  (that  is,  no  dissimilarity),  except  in  quantity  alone :  for  instance^ 
a  gallon  of  water,  and  more  than  a  gallon  of  water.  A  gallon  of  water, 
like  any  other  external  object,  mdtes  its  presence  known  to  us  by  a 
set  of  sensations  which  it  excites.  Ten  gallons  of  water  are  also  an 
external  object,  making  its  presence  known  to  us  in  a  similar  manner ; 
and  as  we  do  not  mistake  ten  gallons  of  water  for  a  gallon  of  water, 

*  **  Sam*  (ai  well  as  *  One,'  *  Identical,'  and  other  words  derived,  from  them)  is  used  fre- 
quently in  a  sense  very  different  from  its  primary  one,  as  applicable  to  a  single  object,  being 
employed  to  denote  great  gimilarity.  When  several  objects  are  undistingnisnably  alike,  mi« 
single  description  will  apply  equally  to  any  of  them ;  and  thence  they  are  said  to  be  all  of  om 
tmd  the  same  nature,  appearance,  &c.,  as,  e.  g.,  when  we  say '  this  house  is  built  of  the  sans 
stone  with  such  another,'  we  only  mean  that  the  stones  are  undistinguishable  in  their  quaU 
ities:  not  that  the  one  building  was  pulled  down,  and  the  other  constructed  with  the  ma- 
terials. Whereas  sameness,  in  the  pnmary  sense,  does  not  even  necessarily  imply  similar- 
ity :  for  if  we  say  of  any  man,  that  ne  is  greatly  altered  since  such  a  time,  we  understand, 
ann,  indeed,  imply  by  the  very  expression,  that  he  is  one  person,  though  different  in  several 
qualities.  It  is  worth  observing,  also,  that  Same,  in  the  secondary  sense,  admits,  accord- 
mg  to  popular  usage,  of  degrees.  We  speak  of  two  things  being  nsaidy  the  same,  but 
not  entu-eiy ;  personal  identity  does  not  aamit  of  degrees,  r^othing,  perhaps,  has  contribu- 
ted more  to  the  error  of  Realism  than  inattention  to  this  ambiguity,  when  several  persons 
are  said  to  have  One  and  the  Same  opinion,  thought,  or  idea,  men,  overlooking  the  true  simple 
statement  of  the  case,  which  is,  that  they  are  all  thinking  aWce^  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  TOtv,  in  the  primary  sense, 
though  not  an  mdividual,  which  is  present  at  once  in  the  mind  of  each  of  these  penons ; 
and  thence  readily  sprung  Plato's  Theory  of  Ideas,  each  of  which  was,  according  to  him» 
one  real,  eternal  object,  existing  entire  and  complete  in  each  of  the  individual  objects  that 

are  known  bv  one  name The  Hindoos  of  the  present  day,  from  observing  the  similar 

symptoms  which  are  known  by  the  name  of  small-pox,  and  the  communication  of  the  like 
from  one  patient  to  another,  do  not  merely  call  it  (as  we  do)  one  disease,  but  believe  (if  we 
may  credit  the  accounts  given)  that  the  small-pox  is  a  goddess,  who  becomes  incarnate  in 
each  infected  patient."— I,ogic ;  Appendix  on  Ambiguous  Tenns,  p.  208.  My  references  to 
this  work  are  always  to  the  first  edition. 
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it  m  pUdn  that  &e  eet  of  sensations  is  more  or  less  different  in  the  two 
eases.  In  like  maimer,  a  gallon  of  water,  and  a  gallcm  of  Madeira, 
are  two  external  objects,  making  their  presence  known  by  two  sets  of 
Sensations,  which  sensations  are  different  from  each  other.  In  the  firat 
case,  however,  we  say  that  the  difference  is  in  quantity ;  in  the  last 
there  is  a  difference  in  quality,  while  the  quantity  of  the  water  and  of 
the  Madeira  is  the  same.  What  is  the  real  distinction  between  the 
two  cases  %  It  is  not  the  province  of  Logic  to  analyse  it ;  nor  to  decide 
whether  it  is  susceptible  of  analysis  or  not.  For  us  the  following  con* 
siderations  are  sumcient.  It  is  evident  that  the  sensations  I  receive 
from  the  gallon  of  water,  and  those  I  receive  from  the  ^^allon  of 
Madeira,  are  not  the  same,  that  is,  not  precisely  alike ;  neither  are 
they  altogether  unlike  :  they  are  partly  similar,  partly  dissimilar;  and 
that  in  which  they  resemble  is  precisely  that  in  which  alone  the  gallon 
of  water  and  the  ten  gallons  do  not  resemble.  That  in  which  the 
gallon  of  water  and  the  gallon  of  wine  are  like  each  other,  and  in 
which  the  gallon  and  the  ten  gallons  of  water  are  unlike  each  other,  is 
called  their  quantity.  This  likeness  and  unlikeness  I  do  not  pretend 
to  explain,  no  more  than  any  other  kind  of  likeness  or  unhkeness. 
But  my  object  is  to  show,  that  when  we  say  of  two  things  that  they 
differ  in  quantity,  just  as  when  we  say  that  they  differ  in  quality,  the 
assertion  is  always  grounded  upon  a  difference  in  the  sensations  which 
they  excite.  Nobody,  I  presume,  will  say,  that  to  see,  or  to  lift,  or  to 
drink,  ten  gallons  of  vrater,  does  not  include  in  itself  a  different  set  of 
sensations  from  those  of  seeing,  lifting,  or  drinking  one  gallon ;  or  that 
to  see  or  handle  a  foot-rule,  and  to  see  or  handle  a  yard-measure  made 
exactly  Hke  it,  are  the  same  sensations.  I  do  not  undertake  to  say 
what  the  difference  in  the  sensations  is.  Everybody  knows,  and 
nobody  can  teD ;  no  more  than  any  one  could  teU  what  white  is,  to  a 
person  who  had  never  had  the  sensation.  But  the  difference,  so  &r  as 
cognizable  by  our  faculties,  lies  in  the  sensations.  Whatever  difference 
we  say  there  is  in  the  things  themselves,  is,  in  this  as  in  all  other  cases, 
grounded,  and  grounded  exclusively,  on  a  difference  in  the  sensations 
excited  by  them. 

VI.  Attributes  Concluded. 

§  13.  Thus,  then,  all  the  attributes  of  bodies  which  are  classed  under 
Quality  or  Quantity,  are  grounded  upon  the  sensations  which  we 
receive  from  those  bodies,  and  may  be  defined,  the  powers  which  the 
bodies  have  of  exciting  those  sensations.  And  uie  same  general 
explanation  has  been  found  to  apply  to  most  of  the  attributes  usually 
classed  under  the  head  of  Relation.  They,  too,  are  grounded  upon 
some  fact  or  phenomenon  into  which  the  related  objectB  enter  as  parts ; 
that  fact  or  phenomenon  having  no  meaning  and  no  existence  to  us, 
except  the  series  of  sensations  or  other  states  of  consciousness  by 
which  it  makes  itself  known :  and  the  relation  being  simply  the  pow» 
<xr  capacity  which  the  object  possesses,  of  taking  part  uong  wi^  the 
correlated  object  in  the  production  of  that  series  of  sensations  or  states 
of  consciousness.  We  have  been  obliged,  indeed,  to  recognize  a 
somewhat  different  character  in  certain  peculiar  relations,  those  of 
succession  and  simultaneity,  of  likeness  and  unlikeness.  These,  not 
being  grounded  on  aoy  &ct  (ht  phenomenon  distinct  from  the  related 
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Aoae  dsdatiow,  tbpQgb  not^  like  other  veltttioiub  gmwded  upon  ^laftei 
flf  <cQiiaciou4iiess,  are  thenaaeWes  olKes  of  Gonaoiouaiiew :  seBespiU&iHy 
it  nothing  but  our  ieeUng  of  flreeemblonoe ;  eueooMaon  i»  nodiinf  hi9$ 
ma  feeling  of  fluccesaioii.  Or,  if  this  be  disputed,  (aad  ^e  canned 
flrithout  tFanagressing  die  ^bounds  of  our  acienee,  discuss /it  here,)  9$ 
ioBst  our  Jsnonnrledffo  of  these  'relations,  and  even  our  poss&Sity  «f 
faK>#ledgie,  is  confined  to  those  which  subsist  between  sensaticNis  or 
4titk»r  states  of  consciousness :  for,  though  we  ascribe  resemblanoe,  or 
•uocessien,  or  simultaneity,  to  objects  ^and  to  attributes,  it  is  always  ia 
mrtue  of  resemblance  or  succession  or  simultaneity  in  the  sensatioiis 
•r  states  of  consoioiisness  which  those  ol^yects  excite,  and  on  whiob 
Jfaose  adaributes  are  grounded. 

§  14.  In  die  preceding  investigarion  we  liave,  Jbr  4ie  sake  of  sioi^- 
cdicity,  considered  bodies  only,  and  omitted  minds.  But  what  w 
^aire  said  is  applicable,  fnmUi^  muiandwy  to  the  latter.  The  attcibutes 
of  iminds,  as  «we]l  as  those  of  Ibodies,  are  grounded  upon  states  of  feel* 
jng'or  conBciousness.  But  an  the  case  of  a  mind,  we  hare  to  consider 
its  own  •  states,  as  well  as  i  those  which  it  produces  in  other  minda. 
OBWery  attribute  of  a  mind  consists  either  in  being  itself  affected  in  « 
eertam  way,  or  a£Ebcting  other  minds  in  a  certain  way.  Gonsideted 
«n -itself,  we  can  predicate  nothing  of  it,  but  the  series  .«f  its  own  feel- 
ings.  When  we  say  of  any  mind,  that  it  is  devout,  or  superstidous,  or 
meditative,  or  cheerfel,  we<mean  that  the  ideas,  emotions,  or  volitions 
implied  in  those  wosds,  form  a  firequendy  recurring  part  of  die  series 
of  feelings,  or  states  of  consciousness,  which  fill  up  me  sentient  exists 
«noe  of  diat  mind. 

in  addidon,  however,  to  those  attributes  of  a  maud,  wfaixih  a«a 
pounded  iip<m  its-own  states  of  feeling,  attributes  may  also  be  escribed 
te  It,  in  die  same  manner  as  to  a  body,  grounded  on  ^e  feelings  wludk 
it  excites  in  odier  minds.  Anund  does  not,  indeed,  like  a  'body,  exoiee 
(Sensations,  butit  may  exctte.thougbts  or  emodons.  The  most  importaiK 
example  of  attributes  ascribed  on  this  ground  is,  die  employ inent. of 
terms  expressive  of  approbadon  or  blame.  When,  for  example,  we 
say  of  any  character,  or  (in  other  wo^)  of  any  mind,  that  it  is 
a<£nirable,  we  mean  dbat  the  contemplation  of  it  excites  the  sentiment 
ilf  admirodon ;  and  indeed  somewhat  more,  for  die  word  implies  diat 
-we  not  only  fe^l  admiration,  but  approve  that  sentiment  in  ourselves. 
in  some  cases,  tinder  the  semblance  of  a  single  attribute,  two  sre 
really  predicated :  one  of  them,  a  state  of  the  mind  itself;  the  other, 
a  state  with  ^^cb  oidier  minds  are  affected  by  thiiiking  of  it :  as  when 
•we  say  of  any  one  that  he  -is  generous.  The  word  generosity  ex- 
qpresses  a  certain  state  of  mind,  but  beinff  a  term  of  praise,  it  also 
.expresses  that 'this  state  of  mind  excites  mus  anodier  mental  state, 
called  approbation.  The  assertion  made,  Iher^ore,  is  two-fold,  and 
of 'die  fellowing  purport:  Certain  feelings  ibrm  habitually  a  part  of 
(this  person's  sendent  existence ;  and,  moreover,  die  idea  of  those  feel- 
(ings  of  his  excites  die  sendment  of  apprdbstion  in  ounelves  or  others. 

As  we  thus  ascribe  attributes  to  minds  on  die  ground  of  ideas  and 
-emotions,  so  may  we  to  bodies  on  similar  grounds,  and  not  solely  on 
4ihe  ground  of  sensadons :  as  in  speaking  of  die  beauty  of  a  statue ; 
eince  this  attribute  is  grounded  upon  the  peculiar  feding  of  pleasure 
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which  the  statue  produces  im  mt  tmids,  ml4  wbicfa  is  mt  a  fi«iittdoii» 
but  (in  emotion. 

yil.  Ge^ral  .Re^uljt. 

§  15.  Our  A\^n^  ^  .the  v^i^^ticMi  of  Tubings  wbioh  hiwe  iboon,  of 
jprWch  are  cap»bl0  of  being,  yaRk^— ^wbi^  brae  been,  or  mb  capable 
^  being,  either  pre4ic|tted  ^  otber  Xhingp,  or  ma^e  OienMyes  the 
^bieet  of  pred'cft^iopa    ig  ^om  complete. 

^  Our  enumeration  commenced  yntk  Foeliuj;!!.  These  we  scnipuloufllj 
^iD^iQhe4  from  the 'objectp  which  .excite  them,  aod.from  the  organs 
hf  .^bich  tbe^  are,  or  may  be  mwm^i  to  :be,  conveyed.  Feelings  axe 
t$  four  sorts :  Sensatiofis,  Thoughts,  Emotions,  asd  Volidans.  What 
j^e  cftU^d  perceptions  ai^  merely  a  particular  case  of  Belief;  and  be- 
lief is  a  kind  of  thwgbt.  Actions  are  merely  volitions  foHowed  fay  a& 
^ect.  If  there  be  any  other  kind  of  mental  ^tate  not  inchided  .under 
Ihese  subdivisions,  we  did  not  think  it  necessary  or  proper  in  this  place 
to  discuss  ita  existence,  or  the  rank  which  ought  to  be  assigned  to  it. 
.  A&er  Feelinfi;9  we  proceeded  to  Substances.  Hieae  are  either 
j^odies  or  Minds.  Without  entering  into  the  grounds  /of  the  meta- 
physical doubts  which  have  been  raised  ccmceming  the  existence  of 
Matter  and  MSnd  as  objective  realities,  we  stated  as  sufficient  for  us 
4he  conclusion  in  which  lAie  best  thinkers  are  now  very  generally 
agreed,  that  all  we  can  know  of  Matter  is  the  sensations  which  it  gives 
us,  and  the  order  of  occurrence  of  those  sensations ;  and  that  while  the 
aubstance  Body  is  the  unknown  cause  of  our  sensations,  the  substance 
Mind  is  the  unknown  perc^ent 

The  only  remaining  class  of  Nameable  Icings  is  Attributes ;  and 
these  are  of  three  kinds,  Quality,  Heladon,  and  Quantity.  Quatitiee, 
^e  substances,  are  imowp  to  us  no  otherwise  than  by  the  sensations 
or  other  states  of  consciousness  which  they  exc^ite ;  and  while,  in 
joomptiance  with  common  usage,  we  liave  continued  to  speak  of  them 
as  a  distinct  class  of  Things,  we  showed  th$t  in  predicating  them  no 
one  means  td  predicate  anytliing  but  those  sensations  or  atates  ef 
consciousness,  on  which  they  may  be  said  to  be  groun4^>  and  by 
which  alone  they  can  be  defined.  Relations,  except  the  simple  cases 
of  likeness  and  unlikeness,  succession  and  simultaneity,  are  similarly 
grounded  upon  some  -fact,  or  phenomenon,  that  is,  upon  some  series  of 
sensations  or  states  of  consciousness,  more  or  less  complicated.  The 
third  species  of  attribute,  (Quantity,  is  also  manifestly  grounded  upon 
something  in  our  sensations' or  atates  of  fbeling,  since  there  is  an  indu- 
bitable difference  in  the  sensations  e^it^d  by  a  larger  and  a  smaller 
bulk,  or  by  a  greater  or  a  less  degree  of  intensity,  in  any  object  of 
sense  or  of  coosciousaess.  All  attributes,  therefiure,  are  td  us  ndtbing 
but  either  our  sensations  and  otlier  states  of  feeHng,  or  something 'inax^ 
tricably  inyolved  therein ;  and  to  this  even  die  peculiar  and  single 
jnalations  just  adverted  to  are  not  exceptions.  Those  peculiar  rela- 
tions, however,  are  so  important,  and,  even  if  they  migM  in  strictne^ 
be  classed  among  our  states  of  consciousness,  are  so  fiindamentally 
distinct  from  any  ofber  of  those  states,  that  it  would  be  a  vain  subtlety 
to  confound  them  under  that  common  head,  and  it  is  necessary  tha^ 
Ihey  should  be  dassed  apart. 

As  the  resuJt,  therefore,  of  our  analysis,  we  obtain  the  following  as 
an  enuraex|(tion  and  classification  of  aU  Kameable  Thinga:*— 
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Ist  FeeliiKffSy  or  State*  of  Conscioufliiess. 

2nd.  The  Minds  which  experience  thoee  feetings. 

3rd.  The  Bodies,  or  external  objects,  which  excite  certain  of  those 
ieelings,  together  with  the  powers  or  properties  whereby  they  excite 
them;  l^ese  last  beinff  included  rather  in  compliance  with  common 
opinion,  and  because  ueir  existence  is  taken  fyr  granted  in  the  com- 
mon language  from  which  I  cannot  prudently  deyiate,  than  because  the 
recognition  of  such  powers  or  properties  as  real  existences  appears  to 
me  warranted  by  a  sound  philosojmy. 

4th,  and  last.  The  Successions  and  Co-existences,  the  Likenesses 
and  Unlikenesses,  between  feelings  or  states  of  consciousness.  Thdbe 
relations,  when  considered  as  subsisting  between  other  things,  exist  in 
reality  only  between  the  states  of  consciousness  which  those  things,  if 
bodies,  excite,  if  minds,  either  excite  or  experience. 

This,  until  a  better  can  be  suggested,  must  serve  us  as  a  substitute 
for  the  abortive  Classification  of  Existences,  termed  the  Categories  of 
Aristotle.  The  practical  application  of  it  will  appear  when  we  com- 
mence the  inquiry  into  the  Import  of  Prcnpositions ;  in  other  words, 
when  we  inquire  what  it  is  which  the  mind  actually  believes,  when  it 
gives  what  is  called  its  assent  to  a  proposition. 

These  four  classes  comprising,  if  the  classification  be  correct,  all 
Nameable  Things,  these  or  some  of  them  must  of  course  compose  the 
signification  of  all  names ;  and  of  these  or  some  of  them  is  made  up 
whatever  we  call  a  fact.  # 

For  distinction's  sake,  every  fact  which  is  solely  composed  of  feel- 
ings or  states  of  consciousness  considered  as  such,  is  ofi»n  called  a 
Psychological  or  Subjective  fact ;  while  every  fact  which  is  composed, 
.either  wholly  or  in  part,  of  something  different  from  these,  that  is,  ci 
substances  and  attributes,  is  called  an  Objective  fact.  We  may  say, 
then,  that  every  objective  &ct  is  grounded  on  a  corresponding  subjeo- 
tivB  one ;  and  has  no  meaning  to  us  (apart  from  the  subjective  &ct 
which  corresponds  to  it),  except  as  a  name  for  the  unknown  and  in- 
scrutable process  by  which  that  subjective  or  psychological  fiict  is 
brought  to  pass. 


CHAPTER  IV. 

OF  PROPOSmONS. 

§  1.  In  treating  of  Propositions,  as  already  in  treating  of  Names, 
some  considerations  of  a  comparatively  elementary  natura  respecting 
their  form  and  varieties  must  t>e  premised,  before  entering  upon  that 
analysis  of  the  import  conveyed  by  them,  which  is  the  real  subject  and 
purpose  of  this  preliminary  book. 

A  proposition,  we  have  before  said,  is  a  portion  of  discourse  in  which 
a  predicate  is  affirmed  or  denied  of  a  subject.  A  predicate  and  a  sub- 
ject are  all  that  is  necessarily  required  to.  make  up  a  proposition :  but 
atf  we  cannot  conclude  from  merely  seeing  two  names  put  together, 
that  they  are  a  predicate  and  a  subject,  that  is,  that  one  of  them  is  in- 
tended to  be  affirmed  or  denied  of  the  other,  it  is  necessary  that  there 
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should  be  some  mode  or  form  of  indicadng  that  auch  is  the  intention ; 
■some  Bign  to  distineuish  a  predication  fix)m  any  other  kind  of  discourse. 
This  is  sometimes  done  by  a  sli^t  alteration  of  one  of  the  words,  caUed 
an  inflecHan;  as  when  we  say,  Pire  bums;  the  change  of  the  second 
word  from  hum  to  bunu  showing  that  we  mean  to  mxm  the  predicate 
bum  of  the  subject  fire.  But  this  function  is  more  commonly  fulfilled 
by  the  word  m,  when  an  affirmation  is  intended;  is  noty  when  a  nega- 
tion ;  or  by  some  other  part  of  the  verb  to  he.  The  word  which  thus 
serves  the  purpose  of  a  sign  of  predication  is  called,  as  we  formerly 
observed,  the  copula.  It  is  of  the  utmost  importance  that  there  should 
be  no  indistinctness  in  our  conception  of  the  nature  and  office  of  the 
copula;  for  confused  notions  respecting  it  are  among  the  causes  which 
have  spread  mysticism  over  the  field  of  logic,  and  perverted  its  specu« 
lations  into  logomachies. 

It  is  apt  to  be  supposed, that  the  copula  is  much  more  than  a  mere 
sign  of  predication;  that  it  also  siffnifies  existence.  In  the  proposition, 
Socrates  is  just,  it  may  seem  to  be  implied  not  only  that  the  quality 
put  can  be  affirmed  of  Socrates,  but  moreover  that  Boci:ates  if,  that  is 
to  say,  exists.  This,  however,  only  shows  that  there  is  an  fmibiguity  in 
the  word  tf ;  a  word  which  not  only  performs  the  function  of  the  copula 
in  affirmations,  but  has  also  a  meaning  of  its  own,  in  virtue  of  which  it 
may  itself  be  made  the  predicate  of  a  proposition.  That  the  employ- 
ment of  it  as  a  copula  does  not  necessarily  include  the  affirmation  of 
existence,  appears  from  such  a  proposition  as  this,  A  centaur  is  a  fiction 
of  the  poets;  where  it  cannot  possibly  be  implied  that  a  centaur  exists, 
since  uie  proposition  itself  expressly  asserts  that  the  thing  has  no  real 
existence. 

Many  volumes  mieht  be  filled  with  the  frivolous  speculations  con*, 
coming  the  nature  oi  Being  (to  5v,  ivaia.  Ens,  Entitas,  Essentia,  and. 
the  like),  which  have  arisen  from  overlooking  this  double  meaning  of 
the  woras  to  he ;  from  supposing  that  when  it  signifies  to  exist,  and 
when  it  signifies  to  he  some  specified  thing,  as  to  &  a  man,  to  he  Soc- 
rates, to  he  seen  or  spoken  of,  to  6e  a  phantom,  even  to  he  a'  nonentity, 
it  must  still,  at  bottom,  answer  to  the  same  idea ;  and  that  a  meaning 
must  be  found  for  it  which  shall  suit  all  these  cases.  The  fog  which 
rose  from  this  narrow  spot  diffused  itself  at  an  early  period  over  the 
whole  surface  of  metaphysics.  Yet  it  becomes  us  not  to  triumph  over 
the  gigantic  intellects  of  Plato  and  Aristotle  because  we  are  now  able 
to  preserve  ourselves  from  many  errors  into  which  they,  perhaps  inev- 
itaoly,  fell.  The  fire-teazer  of  a  modem  steam-engine  produces  by  his 
exertions  far  greater  effects  than  Milo  of  Crotona  could,  but  he  is  not 
therefore  a  stronger  man.  The  Ghreeks  seldom  knew  any  language 
but  their  own.  This  rendered  it  far  more  difficult  for  them  than  it  i& 
for  us,  to  acquire  a  readiness  in  detecting  ambiguities.  One  of  the 
advantages  of  having  systematically  studied  a  plurality  of  languages, 
especiauy  of  those  languages  which  philosophers  have  used  as  the 
vehicle  of  their  thoughts,  is  the  practical  lesson  we  learn  respecting 
the  ambiguities  of  words,  by  finding  that  the  s&iue  word  in  one  language 
corresponds,  on  different  occasions,  to  different  words  in  another. 
When  not  thus  exercised,  even  the  strongest  understandings  find  it 
difficult  to  believe  that  things  which  have  a  common  name,  have  not  in 
some  respect  or  other  a  common  nature ;  and  oflen  expend  much  labor 
not  only  unprofitably  but  mischievously  (as  was  frequently  done  by 
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the  two  philoeopbers  jiult  mitotion^,  on  Vain  attemptb  to  Aecorer  ht 
What  this  eotnmon  nature  consists.  But,  the  habit  once  Ibrmed,  intel- 
l^ts  much  inferior  are  cap^le  of  detec^ng  even  ambiguities  which 
tfe  common  to  many  languages :  and  it  is  surprising  that  the  one  now 
under  consideration,  though  it  exists  in  the  modem  languages  as  welf 
Iris  in  the  ancient,  shoold  hate  been  orerlooked  hj  almost  all  authors. 
This  quantity  of  futile  speculation  which  had  been  caused  by  a  mis- 
apprehension of  the  nature  of  the  copula,  tras  hinted  at  by  Hobb^ ; 
but  Mr.  IMRH*  was,  I  bteliere,  the  firsti  who  distinctly  characterized  the 
ambiguity,  and  pointed  out  how  many  errors  in  the  received  systems  of 
philosophy  it  has  had  to  answer  for.  It  has  indeed  misled  die  modems 
scarcely  less  than  the  ancients,  tfhough  their  mistakes,  because  our  un- 
derstandings are  not  yet  so  completely  emancipated  from  their  influ- 
ence, do  not  appear  jsqually  ridiculous. 

W6  shall  now  briefly  review  the  principal  distinctions  which  exist 
smong  propositrohi,  and  the  technical  terms  most  commonly  in  use  to 
expresif  those  distinctions 

§  2.  A  propMitioii  being  a  portion  of  discourse  in  which  something 
i^  affirmed  or  denied  of  somethinj^,  the  first  division  of  propositions  is 
into  aftrmative  and  negative.  An  affirmative  proposition  is  that  iii 
which  the  predicate  is  qffirmed  of  the  subject ;  as  Cfsesar  is  dead.  A 
liegitive  j^ropo^ition  is  that  in  which  the  predicate  is  denied  of  the 
subject;  as,  Caesar  is  not  dead.  The  co]^ula  in  this  last  species  of 
proposition,  consists  of  the  words  is  not,  which  are  the  sign  of  negation; 
i9  being  the  si^n  of  affirmadon. 

Some  logicians,  among  whom  may  be  mentioned  Hobbes,  state  this 
distinction  dlfier^tly ;  tney  recognize  only  one  form  of  copula,  t#,  and 
alttach  the  negative  idgn  to  the  predicate.  "Caesar  is  dead,"  and 
**  Caesar  is  not  dead,''  according  to  these  writers,  are  propositions 
agreeing  not  in  the  subject  ana  predicate,  but  in  the  subject  only. 
They  do  not  consider  "  dead,"  but  "  not  dead,"  to  be  the  predicate  ol^ 
the  second  proposition,  and  they  accordingly  define  a  negative  proposi- 
tion to  be  one  in  which  the  predicate  is  a  negative  name.  The  point, 
tilough  not  6f  much  practical  moment,  deserves  notice  as  an  example' 
(fiot  unfi*e(^ent  in  logic)  where  by  means  of  an  apparent  simplification, 
but  which  is  merely  verbal,  matters  are  made  more  complex  than  before. 
The  idea  of  thes6  writers  was,  that  they  could  get  rid  of  the  distinction' 
between  affirming  and  denying,  by  treating  every  case  of  denying  a^ 
flie  affirming  of  a  negative  name.  But  what  is  meant  by  a  negative 
namel  A  name  expressive  of  the  ahsence  of  an  attribute.  So  that 
ikhen  we  affirm  a  negative  name,  what  we  are  really  predicating  \A 
ihsence  and  not  presence :  we  are  asserting  hot  that  anything  w,  but 
that  something  is  not;  to  express  which  operation  no  word  seems  so 
proper  as  the  word  denying.  The  fundamental  distinction  is  between 
a  &ct  and  the  non-existence  of  that  fact ;  between  seeing  something  anct 
not  seeing  it,  between  Caesar's  being  dead  and  his  not  being  dead ; 
and  if  this  were  a  merely  verbal  distmction,  the  generalization  which 
brings  both  within  the  same  form  of  assertion  would  be  a  real  simpli- 
Acatioh:  the  distinction,  however,  being  real,  and  in  the  facts,  it  ib 
the  generalization  confounding  the  distinction  that  is  mei*e1y  verbal  j 

^  JiMd^  ^/^  P/momma  ofthi  Bmnum  Mmd,  L  136  et  seqq. 
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■ad!  Umts  lo  iAtf&fOfe  the  gnlject,  by  tre^JHiag  flue  diifefenee  hetwtftiA 
Vmf  kmcbr  of  tralbs  as  if  it  were  only  a  dii^ence  between  two  kinds  of 
worii.  Toput  tblAgs  tageidler,  and  to-  put  i&em  or  keep  liiem  asimdefr, 
will  remain  different  operations,  whatever  tricks  we  may  pliay  with 
liagiMgpe. 

A  remairk  of  tit  sittnlfir  ndture  may  be  ajmfied  to  most  of  those  dis- 
tinctions stfnong  woposiCfons  which  are  said  to  have  reference  to  theit 
HwdalUp^:  as,  dmerence  of  tense  or  time ;  the  snn  did  rise,  the  sun  u 
risiiig,  the  snn  mil  rise.  AH  these  differences,  like  that  between  aifiitn^ 
anion  and  negwioii,  might  be  glossed  over  by  considevinp^the  incident 
of  time  as  a  mere  ntodifieatioft  of  die  predicate :  thus,  The  stm  is  an 
rijfeet  kdfti$tg  risenf  The  sun  is  an  oiject  lunt  rhing.  The  sun  is  an  object 
$0  Hie  hereu^Ur.  But  the  simplification  would  be  merely  verbal.  Past, 
present,  or  Ibtute,  do  not  eonstittite  so  many  different  kinds  ef  rising'; 
they  ore  designations  beiottging  to  the  event  asserted,  to  i^  suin*s  rising 
tCHday.  They  aiffect,  not  the  prediceAe,  but  the  applicabifity  of  the 
predicate  to'  th«  ps^ticnkr  subject.  That  whidi  we  affirm  to  be  past» 
prasent,  or  future,  is  not  what  the  subject  signifies,  nor  what  ilie  pre- 
meate  signifies,  but  specifically  and  expressly  what  the  predication 
sfgnifiies ;  what  is  expressed  only  by  the  proposition,  as  such,  and  not 
by  either  or  both  of  the  terms.  Thetefere  the  circumstance  of  time  is 
properly  considered  as  attaching  to  the  copula,  which  is  the  sign  of 
Indication,  and  not  to  the  pTedicate.  If  the  same  cannot  be  said  ci 
such  modificatioiis  as  these,  Csesar  may  be  dead ;  Caesar  is  ftrkape 
ileod ;  It  is  poiHMe  that  Ctesar  is  dead ;  it  is  only  because  these  nS 
ahogether  tinder  aenother  head,  being  propeiiy  assertions  not  of  an^- 
llihig  relating  t^  the  fkct  itself^  but  of  tb»  state  of  our  own  mind  m 
fegUi^  to  it;  namely,  our  i^mence  of  cSsbehef  of  it.  Thus,  ''Caesar 
IMfy  be  dead  "  tieans  ^I  am  not  sure  that  Csesar  is  alive.'* 

§  d.  The  neart  division  of  proposittons  is  into  Simple  and  Compler. 
A  nrnple  proposition  is  that  in  which  one  predicate  is  affirmed  or 
denied  of  one  snbjeiX.  A  comptex  proposition  is  that  in  which  there 
is  more  than  one  predicate,  or  mote  than  one  subject,  or  both. 

At  first  sight  t!kis  decision  has  the  air  of  an  absurdity ;  a  solemn  dis- 
tinction of  things  into  one  and  more  than  one ;  as  if  we  were  to  divide^ 
horses  mto  fflngie  horses  and  teams  of  horses.  And  it  is  true  that  what 
is  eaBed  a  complex  propositiDn  is  often  not  a  proposition  at  all,  but 
severed  propositions,  held  together  by  a  conjunction.  Such,  for  exam- 
«le,  is  this,  Csssar  is  dead,  send  Brutus  is  aUve :  or  even  this,  Caesar  is 
aead,  hut  !^rutus  is  afive.  There  are  here  two  cBstinct  assertions ;  and 
we  might  as  well  caH  a  street  a  complex  house,  as  these  two  propo- 
sitions a  complex  proposition.  It  is  true  that  the  syneategorematic 
Words  and  amd  but  have  a  meaning,  but  that  meaning  is  so  fkr  from 
usaking  the  two  propositions  one,  that  it  adds  a  third  proposition  to 
them.  Atl  particles  atre  abbreviations,  and  generally  abbreviations  of 
ttopositions ;  a  kind  of  short-hand,  whereby  that  which,  to  be  expressed 
fe%,  would  have  required  a  proposition  or  a  series  of  propositions,  is 
s«ggested  to  the  mmd  at  once.  Thus  the  words,  Caesar  is  dead  and 
Brutus  is  alive,  are  equivalent  to  these:  Caesar  is  dead;  Brutus  is 
ilhre;  it  k^  l&y  wish  that  the  two  preceding  propositions  should  be 
Aottght  of  together.  If  t&e  words  were,  Caesar  is  dead  but  Brutus  ig 
dlife,  the  sense  would  be  equivalent  to  the  same  three  propositiouf 
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together  with  a  fourth;  "between  the  two  preceding  propoeitiona 
there  exists  a  contrast  :**  viz.,  either  between  the  two  facts  themselTeSy 
or  between  the  feelings  with  which  it  is  my  wish  that  they  should  be 
regarded. 

In  the  instances  cited,  the  two  propositions  axe  kept  visibly  distiiiGt* 
each  subject  having  its  separate  predicate,  and  each  predicate  its  sepa- 
rate subject.  For  brevity,  however,  and  to  avoid  repetition,  the  pro- 
positions are  often  blended  together :  as  in  this,  **  Peter  and  James 
preached  at  Jerusalem  and  in  Galilee,"  which  contains  four  propo- 
sitions :  Peter  preached  at  Jerusalem,  Peter  preached  in  Galilee, 
Jaraes  preached  at  Jerusalem,  James  preached  in  Galilee. 

We  have  seen  that  when  the  two  or  more  propositions  comprising 
what  is  called  a  complex  proposition,  are  stated  absolutely,  and  no( 
under  any  condition  or  proviso,  it  is  not  a  pro]>osition  at  all,  but  a  plu- 
rality of  propositions ;  smce  what  it  expresses  is  not  a  single  assertion, 
but  several  assertions,  which,  if  true  when  joined,  are  true  also  when 
separated.  But  there  is  a  kind  of  proposition  which,  although  it  con- 
tains a  plurality  of  subjects  and  of  predicates,  and  may  be  said  in  one 
sense  of  the  word  to  consist  of  several  propositions,  contains  but  one 
assertion ;  and  its  truth  does  not  at  all  implv  that  of  the  simple  propo- 
sitions which  compose  it.  An  example  of  this  is,  when  Uie  simple 
propositions  are  connected  by  the  particle  or ;  as,  either  A  is  B  or  C 
is  l5 ;  or  by  the  particle  j^;  as  A  is  B  j^C  is  D.  In  the  former  case, 
the  proposition  is  called  disjunctive^  in  the  latter  conditional:  the  name 
hypothetical  was  originally  common  to  both.  As  has  been  well 
remarked  by  Archbishop  Whately  and  others,  the  disjunctive  form  ia 
resolvable  into  the  conditional;  every  disjunctive  proposition  being 
equivalent  to  two  or  more  conditional  ones.  ''  Either  A  is  B  or  C  is 
D,"  means,  "  if  A  is  not  B,  C  is  D ;  and  if  C  u  not  D,  A  is  B."  All 
hypothetical  propositions,  therefore,  though  disjunctive  in  form,  are 
conditional  in  meaning ;  and  the  words  hypothetical  and  conditional 
may  be,  as  indeed  they  generally  are,  used  synonymously.  Propo^ 
sitions  in  which  the  assertion  is  not  dependent  upon  a  condition,  are 
said,  in  the  language  of  logicians,  to  be  categorical. 

An  hypothetical  proposition  is  not,  like  the  pretended  complex  pro- 
positions which  we  previously,  considered,  a  mere  aggregation  of 
simple  propositions.  The  simple  propositions  which  form  part  of  the 
words  m  which  it  is  couched,  form  no  part  of  the  assertion  which  it 
conveys.  When  we  say.  If  the  Koran  comes  from  God,  Mahomet  is 
the  prophet  of  God,  we  do  not  intend  to  affirm  either  that  the  Koran 
does  come  from  God,  or  that  Mahomet  is  really  his  prophet.  Neither 
of  these  simple  propositions  may  be  true,  and  yet  the  truth  of  the 
hypothetical  proposition  may  be  indisputable.  What  is  asserted  ia 
not  the  truth  of  either  of  the  propositions,  but  the  inferribility  of  the 
one  frt)m  the  other.  What,  tnen,  is  the  subject,  and  what  the  predi' 
cate  of  the  hypothetical  proposition  ?  "  The  Koran  "  is  not  the  subject 
of  it,  nor  is  "  Mahomet  :'*  for  nothing  is  affirmed  or  denied  either  of 
the  Koran  or  of  Mahomet.  The  real  subject  of  the  predication  is  thei 
entire  proposition,  "  Mahomet  is  the  prophet  of  God ;"  and  the  affirm- 
ation is,  that  this  is  a  legitimate  inference  from  the  proposition,  **  The 
Koran  comes  from  God."  The  subject  and  predicate,  therefore,  of  an, 
hypothetical  proposition  are  names  of  propositions.  The  subject  ia 
some  one  proportion.     The  predicate  is  a  general  relative  name: 
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applicable  to  ^lopositioiis ;  of  thiB  forn^-*''  an  inference  from  bo  and 
aoJ*  A  fresh  wBtanoe  is  here  afforded  of  the  remark,  that  all  particles 
are  abbreidations ;  since  "ff'A  is  B,  C  is  D/'  is  found  to  be  an  abbre* 
viation  of  the  following  i  *'  The  proposition  C  is  D,  is  a  legitimate 
inference  from  the  proposition  A  is  B." 

The  distinction,  therefore,  between  hypothetical  and  categorical 
propositions  is  not  so  great  as  it  at  first  appears.  In  the  conditional, 
as  weU  as  in  the  categorical  fenn,  one  preoicate  is  affirmed  of  one  sub* 
ject,  and  no  more :  but  a  conditional  proposition  is  a  proposition  con* 
coming  a  proposition ;  the  subject  of  the  assertion  is  itself  an  assertion^ 
Nor  is  this  a  property  peculiar  to  hypothetical  propositions.  There 
are  other  classes  of  assertions  concerning  propositions.  Like  other 
things,  a  proposition  has  attributes  whim  may  be  predicated  of  it; 
The  attribute  predicated  of  it  in  an  hypothetical  proposition,  is  that 
of  being  an  inference  from  a  certain  other  proposition.  But  this  is 
only  one  of  many  attributes  that  might  be  predicated.  We  may  say, 
That  the  whole  is  greater  than  its  part,  is  an  axiom  in  matheniatics : 
That  the  Holy  Ghost  proceeds  fr'om  the  Father  alone,  is  a  tenet  of 
the  Greek  Church  :  The  doctrine  of  the  divine  right  of  kings  was  re- 
nounced by  Parliament  at  the  Revolution :  The  infallibility  of  the  Pope 
has  no  countenance  from  Scripture.  In  all  these  cases  the  subiect  of 
the  predication  is  an  entire  proposition.  That  which  these  different 
predicates  are  affirmed  of^  is  the  proposition,  "  the  whole  is  greater 
than  its  part ;"  the  proposition,  "  the  Holy  Ghost  proceeds  from  the 
father  alone :"  the  proposition,  **  kings  have  a  divine  right;"  theprop- 
osition,  "  the  Pope  is  ii^allible." 

Seei];;ig,  then,  that  there  is  much  less  difference  between  hypothetic 
cal  propositions  and  any  others,  than  one  might  be  led  to  imagine 
from  their  form,  we  should  be  at  a  loss  to  account  for  the  conspicuous 
position  which  they  have  been  selected  to  fill  in  treatises  on  Logic,  if 
we  did  not  remember  that  what  they  predicate  of  a  proposition,  namely, 
its  being  an  inference  from  something  else,  is  precisely  that  one  of  its 
attributes  with  which  most  of  all  a  logician  is  concerned. 

§  4.  The  nex^  of  the  common  divisions  of  Prepositions  is  into  Uni- 
versal, Particular,  Indefinite,  and  Singular  :   a  distinction  founded 
upon  the  degree  of  generality  in  which  the  name,  which  is  the  subject 
of  the  proposition,  is  to  be  understood.     The  following  are  examples: 
All  rnen  are  mortal —  Universcd. 

Some  men  are  mortal —  Particular. 

Man  is  mortal —  Indefinite. 

Jidius  Casar  is  mortal —  Singular. 

The  proposition  is  Singular,  when  the  subject  is  an  individual  name. 
The  individual  name  needs  not  be  a  proper  name.  **  The  Founder  of 
Christianity  was  crucified,"  is  as  much  a  singular  proposition  as 
"  Christ  was  crucified." 

When  the  name,  which  is  the  subject  of  the  proposition,  is  a  general 
name,  we  may  intend  to  affirm  or  deny  the  predicate,  either  of  all  the 
things  that  the  subject  denotes,  or  only  of  some.  When  the  predicate 
is  affirmed  or  denied  of  all  and  each  of  the  things  denoted  by  the  sub-, 
ject,  the  proposition  is  universal ;  when  of  some  non-assignable  portion 
of  them  only,  it  is  particular.  Thus,  All  men  are  mortal;  Every  man 
is  mortal ;  are  universal  propositions.  No  man  is  immortal,  is  dso  an 
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ttiiiverBal  pit)|kMitioii,  einoe  liie  predicAtd,  mmortal,  ii  ^enSdd  of  < 
Ctxid  evety  individual  denoted  by  the  teitn  man ;  the  negative  proper 
flidon  being  exactly  eqtiivalent  to  the  following^  Every  mean  ia  not-iilii' 
inoital.  But  **  some  men  are  vrise,"  **  some  men  are  nol  vrise/'  are 
particular  propositions  ;  the  predieaite  vdse  being  in  the  one  ease 
acffirmed  and  in  the  other  denied  not  of  each  and  every  individual  de- 
noted by  the  term  man,  but  only  of  each  and  every  one  of  sottie  pop* 
tion  of  those  individuals,  vnthout  specifying  what  portion ;  for  if  tfaii 
were  specified,  the  proposition  iVoukl  be  chang^  eii^ier  into  a  singvi- 
lar  proposition,  or  into  aA  universal  proposition  with  a  different  subjeot; 
as,  for  mstance,  **  Mifutructedmen  are  wise."  There  are  other  forms 
^  particular  propositions :  as,  **  Mo$t  men  are  incapable  of  self-govera- 
ttent :"  it  being  immafterial  how  large  a  portion  of  the  subject  t&e 

redicate  is  asserted  of,  as  long  ais  it  is  left  unce)rtain>  hotr  that  portion 
to  be  distinguished  htartk  1^  rest. 
When  the  rorm  of  the  expression  does  not  clearly  show  whether  thi^ 

gineral  namse  which  is  the  subiect  of  the  proposition!  is  meant  to  standi 
r  all  &e  individ^uak  denoted  1^  it,  or  only  for  some  Of  ^em,  the 
proposition  is  commonly  cabled  Indeiimte;  but  tibis,  as  Archbishop 
Whately  observes,  is  »  solecism,  of  the  same  nature  as  that  committed 
hy  some  grammariakis  when  in  their  list  of  genders  they  enumerate  f^e 
Affubtfid  gender.  The  i^aker  must  mean  to  assert  the  propositieil 
either  as  an  umversal  or  as  a  particular  proposition,  though  he  hai 
fittled  to  declare  which :  and  it  oilmen  Inmpens  that  thouigh  &e  wordu 
^  not  show  which  of  the  two  he  intentte,  the  conte^tt,  or  the  custom 
of  speech,  supplies  the  deficiency.  Thus,  when  It  is  afSrmed  that 
^  Man  is  mortal,"  nobody  doubts  that  the  exertion  is  intended  of  all 
human  beings,  and  the  word  indicative  of  universality  is  commoMy 
OiWitted  only  because  the  meaning  is  evident  without  iC. 

When  a  general  name  stands  for  each  and  every  individual  whidi  it 
is  a  name  c^T,  or  in  other  words,  which  it  denotes,  it  is  said  by  logicians 
to  be  diitrilmUd,  or  taken  ^ttibutively.  Thus,  in  the  proposition. 
All  men  are  raortsd,  the  subject,  Man,  is  ^tributed,  because  mortality 
is  affirmed  of  each  and  every  man.  The  predicate  Mortal,  is  not  dis- 
tiibfited,  because  the  only  mortals  who  are  spoken  of  in  the  proposition 
are  t!hose  who  happeft  to  be  men ;  wHle  the  word  may,  for  aught  that 
appears  (and  itt  fact  does),  compreheiifd  under  it  an  indofinite  numbet 
er  objects  besides  men.  In  the  proposition,  Some  istett  are  morti^ 
both  the  predicate  atid  the  subject  are  undistributed.  In  the  following, 
No  men  are  petfect,  both  the  predicate  and  subject  are  distributed. 
Not  only  is  the  attribute  perfection  denied  of  the  entire  class  Man, 
but  that  class  is  severed  and  cast  out  from  the  whole  of  the  class  Per- 
fect, and  not  meri&ly  from  some  part  of  that  chiss. 

This  phraseology,  Wineh  is  of  gteat  service  in  stating  and  demon^ 
aerating  the  rtdes  of  fhe  syllogism,  enables  us  to  express  very  con- 
cisely die  definitions  of  an  universal  and  a  particular  proposition.  Ah 
iitviversal  proposido6  is  that  of  which  the  subject  is  distributed ;  a  par- 
ticular proposidoil  is  that  of  which  the  subject  is  undistributed. 

There  are  many  more  ^^sti^tioAs  among  propositions  thair  those*  ire 
b^v^-here  stated,  sotiie  of  them  of  considerable  impoftaiMse.  But,  fof 
explaining  and  illustrating  these,  mote  suitable  opportunities  Will  ooc^ 
tti  1^0  se<piel. 
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CHAPTER  y. 

or  THE  DkFORT  Ol^  PKOPOert'IOl^ 

f  1.  Am  ht(pjatf  ii«o  tho  ihtttnre  cf  FrcfoakkfM  mtnt  liuve  <me  «# 
ftwo  obje<^ :  to  ata«i1y|Eo  thid  Mafte  of  ikifeMl  caHed  BeH^,  or  to  atiaWz^ 
Uliat  is  beliOTod.  Att  langttii^  tetognitm  a  di^feroiioo  bctwiooll  a  do6- 
trihe  or  opinion,  atad  tlio  act  of  oHtertsiltting  tfao  oj^iaioti ;  between  m^ 
tont,  aiid  Wbaf  is  absented  to. 

Logic,  ilceordkigf  to  tltk^  toti6eifdon  h^4  fonliod  &t  it,  btt  no  ooiW 
S^tn  with  tbe  natttrd  of  ^he  dct  orjodging  or  b^oviilg';  the  oonsidera-' 
tion  of  thfA  act,  ad  a  plioiioknenott  dT  the  mlad,  bolonjgs  to  Another 
Midnce.  Fhilosopbers,  ho^irever,  Arom  Dewartes  dowttwards,  and  e^ 
neciaSly  fi^om  the  era  of  Leibnitz  and  Locke,  h&ve  by  no  meiuos  ^iu 
serred  thk  dlsdnctiot^;  aikd  would  ha^e  treated  widt  great  dtei^pectf 
any  attempt  to  an&lyse  the  hhpon  of  Proj^ltiods,  vftideBd  fe^nifc^ 
upon  an  antdyilis  of  the  act  «f  Jod^ent  A  PropMitkMd,  lihey  Wo«d^ 
have  said,  is  W  fhe  eitpres^ion  in  words  of  a  Jitfd|ginene.  The  th$*gf 
expressed,  not  the  mere  Torba!  expression,  is  the?  impottanf  matfen 
Wben  tbe  ittind  aitoeutA  to  tf  p^position,  it  judges.  Let  ns  fitid  out 
mhtit  the  mind  does  irhen  h  jndges,  And  ^e  shi^  kttow  what  p^oposl-* 
£ons  mean,  B.tA  i^ot  6then;^ise. 

Conformably  to  tbesie  ▼ie#s,  fAiftOst  M  t&e  wHters  on*  Logic  in  th# 
tet  two  ceh^ries,  whelhef  Englwh,  Gotmsn,  o#  Fi^eAch,  Itwe  ttiM^ 
their  theory  of  Propositions,  from  one  end  <o  the^  other,  a  theot^  el 
JFud^^Aents.  TlieV  considered  ^  Propesition,  at  a  Jodgment,  for  uiey 
^ed  tho  two  W6fdB  indiscriminately,  to  cOnsistf  in  affif^hig  or  denyittg 
one  idea  of  af^otbel^.  T'o  jild^,  wM  to  ]^ut  t#o  ideM  together,  or  td 
bring  otie  ide^  tmder  aftotW;  or  to  ooiiipafe  f wd  ideas,  of  to  pof«»erve 
ihe  aigreement  or  <!Ksagi^cfe/B^nt  between  t#o  idosbr  and  the  wholtf 
doctrine  of  Propositiom^,  together  ^dk  the  theorv  df  ReasoMng  (always 
ffecessarily  founded  npon  ute  theory  of  P^ropositions),  Was  iftated  as  if 
Ideas,  or  Conceptions,  of  \^hafeYet  ofhet  term  the  writei*  p^efbrfed  aA 
k  name  fbr  mental  represcMtidonfA  gi^nendly,  constftttted  e^seMliafiy  th^ 
subject  matter  and  snbstaAce  of  those  openidoAs. 

It  is,  of  course,  true,  that  fn  any  case  of  judgfn^t,  iH  jbv  instance 
when  we  judge  that  gold  is  yellow,  ai  proeess  takes  place  in  our  mrihd^ 
of  which  some  one  or  odier  of  theto  theories  i9  a  oartiatty  correct  ae* 
6ount.  We  must  harve  the  ideA  of  goM  and  the  idea  of  yellow,  and 
ftese  two  ideas  mtist'  be  brought  t6get:her  in  out  nrind.  Bnt  in  thd 
ilrst  place,  it  is  evident  that  thtt  is  only  a  part  of  whM  takes  plaice }  fof 
we  may  put  two  ideas  together  withoi:^  any  act  of  f>elief;  abb  when  iH 
merely  imagine  somethhfig,  such  as  a  golden  mountain  ,*  or  ivhen  we 
actually  disbelieve :  for  in  order  even  to  disbelieve  that  Mahomet  Wai 
ttn  apostle  of  (>6d,  we  mtkst  put  the  ideA  Of  Mahomet  ahd  that  of  all 
Stpostle  of  G^od  together.  To  deterdftne  v^httit  i»  th«t  happens  hv  ^M 
case  of  assent  or  dissent  besides  putting'  two  ideas  together,  its  cfne  of 
Che  most  inttieate  of  metaphysics)  problems.  Bat  whatever  the  sohf^ 
fioh  may  bo,  #e  may  Ventitfe  tb  ttssert  tiat  it  tkii  hsfve  imthing  whfti 
ever  to  do  tnth  the  import  of  nrojKJsitions ;  fbr  this  reason,  that  propd* 
ntions  (except  where  the  mind  itself  is  the  subjieot  freated  of)  tfre  not 
MseniOfns  respectht^  our  ideas  of  thhigs,  but  aseeitionB  I'espectiftg  tM 
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things  themselves.    In  order  to  believe  that  gold  is  yellow,  I  muatt, 
indeed,  have  the  idea  of  gold  and  the  idea  of  yellow,  and  Bomethin^ 
havine  reference  to  those  ideas  must  take  place  in  my  mind ;  but  my 
beliefhas  not  reference  to  the  ideas,  it  has  reference  to  the  tbings. 
What  I  believe  is  a  fact  relating  to  the  outward  thing,  gold,  and  to  the 
impression  made  by  that  outward  thinff  upon  the  human  omns;  doc 
a  fact  relating  to  my  conception  of  gold,  which  would  be  a  ract  in  my 
mental  history,  not  a  fact  of  external  nature.     It  is  true,  that  in  order  ta 
believe  this  fact  in  external  nature,  another  fact  must  take  place  in  my 
mind,  a  process  must  be  performed  upon  my  ideas;  but  so  it  must  in 
everything  else  that  I  do.     I  cannot  dig  the  ground  unless  I  have  the 
idea  of  the  ground,  and  of  a  spade,  and  of  all  the  other  things  I  am 
operating  upon,  and  unless  I  put  those  ideas  together.     But  it  would 
be  a  very  ridiculous  description  of  digging  the  ground  to  say  that  it  is 
putting  one  idea  into  another.    Digging  is  an  operation  which  is  per* 
rormed  upon  the  things  themselves,  although  it  cannot  be  performe4 
uidess  I  have  in  my  mind  the  ideas  of  them.     And  so  in  like  manner, 
believing  is  an  act  which  has  for  its  subject  the  facts  themselveSv 
although  a  previous  mental  conception  of  the  facts  is  an  indiq>en8able 
condition.     When  I  say  that  fire  causes  heat,  do  I  mean  that  my  idea 
of  fire  causes  my  idea  of  heat  1     No:  I  mean  that  the  natural  pheno- 
menon, fire,>  causes  the  natural  phenomenon,  heat.     When  I  mean  to 
assert  anything  respecting  the  ideas,  I  give  them  their  proper  name,  I 
call  them  ideas :  as  when  I  say,  that  a  child's  idea  of  a  battle  ia  unlike 
the  reality,  or  that  the  ideas  entertained  of  the  Deity  have  a  great 
effect  on  the  characters  of  mankind. 

The  notion  that  what  is  of  primary  importance  to  the  logician  in  a 
proposition,  is  the  relation  between  the  two  idecu  corresponding  to 
the  subject  and  predicate  (instead  of  the  relation  between  the  two 
phenomena  which  they  respectively  express),  seems  to  me  one  of  the 
most  fatal  errors  ever  introduced  into  the  philosophy  of  Logic ;  and 
the  principal  cause  why  the  theory  of  the  science  has  made  such  incon- 
siderable progress  during  the  last  two  centuries.  The  treatises  on 
Logic,  and  on  the  branches  of  Mental  Philosophy  connected  with 
Logic,  which  have  been  produced  since  the  intrusion  of  this  cardinal 
error,  though  sometimes  written  by  men  of  extraordinary  abilities  and 
attainments,  almost  always  tacitly  imply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and  handling  our  ideas,  or  concep- 
tions of  things,  instead  of  tne  things  themselves :  a  process  by  which, 
I  will  venture  to  affirm,  not  a  single  truth  ever  was  arrived  at,  except 
truths  of  psychology,  a  science  of  which  Ideas  or  Conceptions  are 
avowedly  (along  with  other  mental  phenomena)  the  subject-matter. 
Meanwhile,  inquiries  into  every  kind  of  natural  phenomena  were 
incessantly  establishing  great  and  &uitfiil  truths  on  the  most  important 
subjects,  by  processes  upon  which  these  views  of  the  nature  of  Judg- 
ment and  Reasoning  threw  no  light,  and  in  which  they  afforded  no 
assistance  whatever.  No  wonder  that  those  who  knew  by  practical 
experience  how  truths  are  come  at,  should  deem  a  science  futile,  which 
consisted  chiefiy  of  such  speculations.  What  has  been  done  for  the 
advancement  of  Logic  since  these  doctrines  ^ame  into  vogue,  has  been 
done  not  by  profei^ed  logicians,  but  by  discoverers  in  the  other  sci- 
ences ;  in  whose  methods  of  investigation  many  great  principles  of 
logic,  not  previously  thought  of,  have  successively  come  forth  into  light, 
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but  who  have  generally  committed  the  error  of  supposing  that  nothing 
whatever  was  known  of  the  art  of  philosophizing  oy  the  old  logicians, 
because  their  modem  interpreters  have  written  to  so  little  purport 
respecting  it. 

We  have  to  inquire,  then,  on  the  present  occasion,  not  into  Judg* 
ment,  but  judgments ;  not  into  the  act  of  believing,  but  into  the  thing 
believed.  What  is  the  immediate  object  of  belief  in  a  Proposition  T 
What  is  the  matter  of  fact  signified  by  it  1  What  is  it  to  which,  whoa 
I  assert  the  proposition,  I  ^e  my  assent,  and  call  upon  others  to  give 
theirs  ?  What  is  that  which  is  expressed  by  the  Ibrm  of  discourse 
called  a  Proposition,  and  the  conformity  of  which  to  fact  constitutes 
the  truth  of  the  proposition  1 

^  2.  One  of  the  clearest  and  most  consecutive  thinkers  whom  this 
country  or  the  world  has  produced,  I  mean  Hobbes,  has  given  the  fol- 
lowing answer  to  this  question.  In  every  proposition  (says  he),  what 
is  signified  is,  the  belief  of  the  speaker  that  the  predicate  is  a  name  of 
the  same  thing  of  which  the  subject  is  a  name ;  and  if  it  really  is  so, 
the  proposition  is  true.  Thus  the  proposition,  All  men  are  living  be- 
ines  (he  would  say),  is  true,  because  hving  being  is  a  name  of  every- 
thmg  of  which  man  is  a  name.  All  men  are  six  feet  high  is  not  true, 
because  sixjeet  high  is  not  a  name  of  everything  (though  it  is  of  some 
things)  of  which  man  is  a  name. 

What  is  stated  by  Hobbes  as  the  definition  of  a  true  proposition, 
must  be  allowed  to  be  a  property  which  all  true  propositions  possess. 
The  subject  and  predicate  being  both  of  them  names  of  things,  if  they 
were  names  of  quite  different  things  the  one  name  could  not,  consist- 
ently with  its  signification,  be  predicated  of  the  other.  If  it  be  true 
that  some  men  are  copper-colored,  it  must  be  true— and  the  proposi- 
tion does  really  assert — that  among  the  individuals  denoted  by  the 
name  man,  there  are  some  who  are  also  among  those  denoted  by  the 
name  copper-colored.  If  it  be  true  that  all  oxen  ruminate,  it  must 
be  true  uiat  all  the  individuals  denoted  by  the  name  ox  are  also  among 
those  denoted  by  the  name  ruminating ;  and  whoever  asserts  that  aU 
oxen  ruminate,  undoubtedly  does  assert  that  this  relation  subsists  be- 
tween the  two  names. 

-  The  assertion,  therefore,  which,  according  to  Hobbes,  is  die  only 
one  made  in  any  proposition,  really  is  made  m  every  proposition :  and 
his  analysis  has  consequently  one  of  the  requisites  for  being  the  true 
one.  We  may  go  a  step  ftirther;  it  is  the  only  analysis  that  is  Tigor< 
ously  true  of  all  propositions  without  exception.  What  he  gives  as 
the  meaning  of  propositions,  is  part  of  the  meaning  of  all  propositions, 
and  the  whole  meaning  of  some.  This,  however,  only  shows  what  an 
extremely  minute  firagment  of  meaning  it  is  quite  possible  to  include 
within  the  logical  formula  of  a  proposition.  It  does  not  show  that  no 
proposition  means  more.  To  warrant  us  in  putting  together  two  words 
with  a  copula  between  them,  it  is  really  enough  that  the  thing  or  things 
denoted  by  one  of  the  names  should  be  capable,  without  violation  of 
usage,  of  being  called  by  the  other  name  also.  If  then  this  be  aU  the 
meaning  necessarily  implied  in  the  form  of  discourse  called  a  Proposi- 
tion, why  do  I  object  to  it  as  the  scientific  definition  of  what  a  propo- 
sition means  t  Because,  though  the  mere  collocation  which  makes  the 
proposition  a  proposition,  conveys  no  more  meaning  than  Hobbes  con- 
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^oAi  for,  tiiftt  same  aMofis^n  cooibii^  ^ih  other  .cmutD^^iMieeai 
^ju^/iofm  combiiiA^  vnih  otfaar  m^f^t  4^om  gmr«gr  4Qare,  a^kd  nuicii 

The  only  propositioiu  of  which  Hobbes'  principle  ia  a  ai^^ient  jwsr 
4Kittiit,  ave  that  Innk^d  »nd  uniii^oiCBiit  claas  in  wjiiob  bot)i;(he  prodi- 
pate  mi  the  aubjeet  «re  pi^oper  wmai^  ;For,  «b  b^a  akejidy  been 
remarked,  pxipper  names  hi^ve  atriotly  no  . meaning;  .tbey  are  rneiv 
iiiarka  for  mdividi^al  olgects ;  and  when  a  pvQper  mP^  u  pr^- 
^ated  of  aoalhar  pi^per  na^ke,  all  the  aig^oation  conveYed  ia,  tb^l 
iH9«h  the  namea  are  marks  for  the  aame  dbjegt.  Sat  thia  ia  precisely 
judwt  Hobbea  prsKhicea  aa  a  cbepry  of  we4icatioa  in  .general.  Hw 
doctrine  is  a  fuU  explanation  of  such  precticiitiona  aa  these :  Hyde  waa 
Clarendon,  or,  Tully  is  Cicero.  It  exhausts  the  meaning  of  thoee 
propoaMfma.  Svil.it,ia«a941y,iiiadeqiHit9tl|QQry  of  i^otheiB.  That 
1%  4aoidd  exer  h«bve  been  (bought  of  aa  auch,  can  be  accounted  for  only 
by  Ihe  fact,  th^t  £h>bbes,  in  common  ifiFitb  the  other  NopniQalists,  be* 
4tow9d  little  ar.no;at|€ntipn  upon  ih»-e<mmMiim  of  words ;  pmd  sought 
fbr  their  meaning  exclusively  in  whsit  they  denote:  aa  if  aU  names  had 
been  (what  none  but  proper  names  reaily.are)  marks  put  upon  in^i- 
vidiiab ;  and  as  if  there  were  no  difierem^  between  a  proper  and  a 
ffeaeral  name,  except  that  the  fic^t  d^no^ea  only  one  ind^ridaid,  and  the 
^at  a  greater  number. 

It  has  been  seen,  however,  that  th^  meaning  of  all  names,  except 
proper  names  and  that  portion  of  the  claaa  of  abstract  nmnes  which  are 
vot  connotative,  resides  in  the  ooimotaitifm.  When*  thei;efoxe,  we  am 
analysing  the  mQaniog  of  any  proposition  in  which  the  |)redicate  and 
the  subject,  or  either  o£  them,  are  connotative  names,  it  is  to  the  cour 
notation  of  those  terms  tbat  we  must  exclusively  look,  and  not  to  f^h^ 
tl^y  demote,  or  in  the  language  of  £[obbea  (language  so  far  correct)  jisq 

In  assarting  thai;  the  truth  of  ^  propositiop  depends  uppn  tibe  con- 
formity of  import  between  its  terms,  aa,  for  instance,  that  the  proposi* 
iion,  Socrates  is  wise,  is  a  true  prf^^ositioa,  because  Socrates  and  wia$ 
are  names  applicable  to,  or,  a^  he  ex{HPesse«  it,  names  of  the  «ame  per* 
aoa ;  it  is  very  remarkable  that  so  powerfinl  a. thinker  §hould  not  ha^ 
asked  himself  the  question,  But  how  came  they  to  be  names  of  the  sam9 
person  1  S\ire]y  not  beofl^uae  such  was  tb^  intention  of  those  who  in- 
irented  the  words.  When  ;mankind  fij^ed  the  meaning  of  the  word 
wise,  they  were  not  thinking  of  Socrates,  nor  when  his  parents  gai^ 
him  the  name  Socrates,  were  the^  thinking  of  wisdom.  The  n^mes 
iappeti  to  At  the  same  person  because  of  a  certainyoo^,  which  fact  was 
;aot  known,  nor  in  being,  wh^i  the  names  were  invented*  If  we  wi^ 
to  know  what. the  lact  is,  we  shall  lind  the  clue  to  it  in  the  connot^Uioi^ 
>of  the  names. 

A  bird,  or  a  atone,  a. man,  or  a  wiae  man,  means  simply,  an  objeot 
having  such  and  auoh  attributes.  The  real  meaning  of  the  word  man, 
is  thpse  attributes,  and  not  John,  Peteri.  Thomas,  &c.  The  wosi 
fmfrkdf  in  like  manner  connotes  a  certain  attribute  or  attributes;  and 
(Iffben  we  say,  All  men  are  mortal,  the  meting  o£  the  proposition  ia, 
that  all  beings  which  possess  the  one  set  of  attributes,  possess  also  thp 
other.  If,  in  our  experience,  the  atlzibutes  connoted  by  man  arp 
Always  accompanied  by  the  attribute  connoted  by  mortal,  it  will  follow 
aa  a  c<msequence,  that  the  class  man  ¥dU  be  wholly  iodnded  in  tb0 


Digitized  by 


Google 


Abb  martaifVoi  f^eX  9tortidvnAhe  a  name  of  i»ll  diingv  of  wJuehmajt 
IB  A  Aame :  but  wh^  1  Tlaose  objects  ace  brought  under  the  name,  by 
^KMseflsing  the  attnbuteft  connoted  hj  it:  but  dieir  poweasion  of  the 
jBltribtttes  is  the  real  condition  on  which  the  truth  of  the  preposition 
jdepends;  not  their  being  oaUed  by  the  name.  -Connetative  na^iee  do 
Aot  precede,  but  foHoWy  the  alCr^Mites  which  th^  connote.  If  one 
Attribute  happens  to  be  alwi^  found  in  eotymustiQn  with  another 
sattdbute,  the  concrete  names  which  answer  to  those  attidbutes  will  <^ 
^mse  be  predicable  of  the  same  suiijects,  and  maj  be  said,  in  Hobbes' 
language  (m  th^  propriety  of  which  on  this  .occasion  I  fiiUj  concur^  io 
iw  two  names  for  the  same  thii^[8.  But  the  posubiHty  of  a  concurrent 
japfdication  of  the  two  names,  is  a  mere  consec^uence  of  the  conjunction 
i>0tween  the  two  Attributes,  and  was,  in  most  oases,  never  thought  qf 
mhem  the  names  were  invented  and  their  signification  fixed.  That  the 
idiamond  is  combustible,  was  a  proposition  ceitainlj  not  dreamed  of 
'When  the  words  Diamond  and  Combustible  received  ^eir  present 
Cleaning ;  and  couM  not  have  been  discovered  bj  the  moat  ingenious 
^and  refined  analyBis  of  die  signification  of  those  words.  It  was  found 
4Mit  hy  a  very  different  process,  namely,  by  exerting  the  five  sense^, 
;«nd  learning  from  them,  that  the  attribute  of  combustibiUty  existed  in 
(•11  those  diunonds  upon  which  the  experiment  was  tried ;  these  being 
«ao  numerous,  and  the  circumstances  of  the  experiments  such,  that  wha$ 
was  true  of  those  individuals  might  be  concluded  to  be  true  of  ail  sub- 
etances  '*  coming  within  the  name/'  that  is,  of  all  substances  possessing 
the  attributes  which  the  name  connotes.  The  assertion,  therefore, 
-when  analyzed,  is,  that  wherever  we  iind  certain  attributes,  there  will 
"he  found  a  certain  other  attribute :  which  is  not  a  question  of  the  sig- 
vilification  of  names,  but  of  the  laws  of  nature ;  the  order  existing  among 
-phenomena. 

%  2.  Although  Hobbes*  theory  of  Predication  has  not,  in  the  tenns 
in  which  he  stated  it,  met  with  a  very  favorable  reception  from  philos- 
ophers, a  theory  virtually  identical  with  it,  and  not  by  any  means  so 
•perspicuously  expressed,  may  almost  be  said  to  have  taJcen  the  rank  of 
an  established  opinion.  The  most  generally  received  notion  of  Predi- 
cation decidedly  is,  that  it  consists  in  referring  something  to  a  dasa,  i, «., 
•#ither  placing  an  individual  under  a  class,  or  placing  one  class  under 
another  class.  Thus,  the  proposition,  Man  is  mortal,  asaerts,  according 
4LO  diis  view  of  it,  that  the  ctews  man  is  included  in  the  dass  mortal 
<'  Plato  is  a  philosopher,"  asserts  that  the  individual  Plato  is  one  of 
those  who  compose  the  class  philosopher.  If  the  proposition  is  nega- 
tive, then  instead  of  placing  somethmg  in  a  class,  it  is  said  to  exclude 
8<Nnethinff  -fixMA  a  class.  Thus,  if  the  following  be  the  proposition. 
The  elej^nant  is  not  carnivorous ;  what  is  asserted  (according  to  this 
'tlieory)  is,  that  the  elephant  is  excluded  iacom  the  class  carnivorous,  or 
is -not  numbered  among  the  things  comprising  that  dass.  There  is  no 
real  difference  except  in  language,  between  this  theory  of  Predication 
'Snd  the  theory  of  Hobbes.  For  a  ckus  is  absolutely  nothing  but  an 
indefinite  number  of  individuals  denoted  by  a  general  name.  The 
name  given  to  them  in  common,  is  what  makes  them  a  class.  To  refer 
•anything  to  a  class,  therefi»e,  is  to  look  upon  it  as  one  c^  the  thii^ 
v^hich  are  to  be  called  by  that  common  name.  To  exclude  it  from  a 
class,  is  to  say  that  the  eonunon  name  is  not  applicable  to  it. 
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How  widely  these  views  of  predication  have  prevailed,  is  evident 
from  this,  that  they  are  the  basis  of  the  celebrated  Dictum  de  omni  et 
nuUo.  When  the  syllogism  is  resolved,  by  all  who  treat  of  it,  into  an 
inference  that  what  is  true  of  a  class  is  true  of  all  things  whatever  that 
belong  to  the  class ;  and  when  this  is  laid  down  ^y  almost  all  professed 
lofficians  as  the  ultimate  principle  to  which  afi  reasoning  owes  its 
vdidity;  it  is  clear  that  in  the  general  estimation  of  logicians,  the 
propositions  of  which  reasonings  are  composed  can  be  the  expression 
of  nothing  but  the  process  of  dividmg  things  into  classes,  and  referring 
everything  to  its  proper  class. 

This  theory  appears  to  roe  a  signal  example  of  a  logical  error  very 
often  committed  m  logic,  that  of  varepov  Trporeywv,  or  explaining  a 
thing  by  something  which  presupposes  it.  When  I  say  that  snow  is 
white,  I  may  and  ought  to  oe  thmking  of  snow  as  a  class,  because  I 
am  asserting  a  proposition  as  true  of  all  snow :  but  I  am  certainly  not 
thinking  of  white  objects  as  a  class ;  I  am  thinking  of  no  white  object 
whatever  except  snow,  but  only  of  that,  and  of  the  sensation  of  white 
which  it  gives  me.  When,  indeed,  I  have  judged,  or  assented  to  the 
propositions,  that  snow  is  white,  and  that  several  other  things  also  are 
white,  I  gradually  begin  to  think  of  white  objects  as  a  class,  including 
snow  and  those  other  things.  But  this  is  a  conception  which  followed 
not  preceded,  those  judgments,  and  therefore  cannot  be  given  as  an 
explanation  of  them.  Instead  of  explaining  the  effect  by  the  cause, 
this  doctrine  explains  the  cause  by  the  effect,  and  is,  I  conceive,  founded 
upon  a  latent  misconception  of  the  nature  of  classification. 

There  is  a  sort  of  language  very  generally  prevalent  in  these  dis- 
cussions, which  seems  to  suppose  that  classification  is  an  arrangement 
and  grouping  of  definite  and  known  individuals :  that  when  names 
were  imposed,  mankind  took  into  consideration  all  the  individual  ob- 
jects in  the  universe,  made  them  up  into  parcels  or  lists,  and  gave  to 
the  objects  of  each  list  a  common  name,  repeating  this  operation  toHes 
quoties  until  they  had  invented  all  the  general  names  of  which  language 
consists ;  which  having  been  once  done,  if  a  question  subsequently 
arises  whether  a  certam  general  name  can  be  truly  predicated  of  a 
certain  particular  object,  we  have  only  (as  it  were)  to  read  the  roll  of 
the  objects  upon  which  that  name  was  conferred,  and  see  whether  the 
object  about  which  the  question  arises,  is  to  be  found  among  them. 
The  firamers  of  language  (it  would  seem  to  be  supposed)  have  prede- 
termined all  the  objects  that  are  to  compose  each  class,  and  we  have 
only  to  refer  to  the  record  of  an  antecedent  decision. 

So  absurd  a  doctrine  will  be  owned  by  nobody  when  thus  nakedly 
stated ;  but  if  the  commonly  received  explanations  of  classification  and 
naming  do  not  imply  this  theory,  it  requires  to  be  shown  how  they  ad- 
mit of  being  reconciled  with  any  other. 

General  names  are  not  marks  put  upon  definite  objects ;  classes  are 
not  made  by  drawing  a  line  round  a  given  number  of  assignable  indi- 
viduals. The  objects  which  compose  any  given  class  are  perpetually 
fluctuating.  We  may  frame  a  class  without  knowing  the  individuals, 
or  even  any  of  the  individuals,  of  which  it  will  be  coniposed :  we  may 
do  so  while  believing  that  no  such  individuals  exist.  If  by  the  meaning 
of  a  general  name  are  to  be  understood  the  things  which  it  is  the  name 
of,  no  general  name,  except  by  accident,  has  a  fixed  meaning  at  all,  or 
ever  long  retains  tlie  same  meaning.    The  only  mode  in  which  any 
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general  naxhe  }Ab  a  definite  tneaninff,  is  by  being  a  name  of  an  indefi^ 
nite  variety  of  things,  namely,  of  all  things,  known  or  unknown,  pa0l, 

g resent,  or  future,  which  possess  certain  definite  attributes,  mien^ 
y  studying  not  the  meaning  of  words,  but  the  phenomena  of  nature, 
we  discover  that  these  attributes  are  possessed  by  some  object  not  pre- 
viously known  to  possess  them,  (as  when  chemists  found  that  the  diar 
mond  was  combustible),  we  include  this  new  object  in  the  class ;  but 
it  did  not  already  belong  to  the  class.  We  place  the  individual  in  the 
class  because  the  proposition  is  true ;  the  proposition  is  not  true  be- 
cause the  object  is  placed  in  the  classw 

It  will  appear  herecifter  in  treating  of  reasoninflr,  how  nmch  the 
theory  of  that  intellectual  process  has  been  vitiated  by  the  inflnenoe 
of  these  erroneous  views,  and  by  the  habit  which  they  exen^lify  of 
assitnilating  all  the  operations  of  the  human  understanding  whidi  have 
truth  for  their  object,  to  processes  of  mere  classification  and  naming^ 
Unfortunately,  the  minds  which  have  been  entangled  in  this  net  are 
precisely  those  which  have  escaped  the  other  cardiaal  error  commented 
upon  in  the  beginning  of  the  present  chapter.  Since  the  revohitioil 
which  dislodged  Aristotle  from  the  schools,  logicians  may  almost  b^ 
divided  into  Uiose  who  have  looked  upon  reasoning  as  essentially  aU 
affair  o£  Ideas,  and  those  who  have  looked  upon  it  as  essentially  aa 
affair  of  Names* 

One  thing  it  is  but  just  to  remark.  Althou^  Hobbes'  theoiy  of 
Predication,  according  to  the  well  known  rema»  of  Leibnitz,  and  the 
avowal  of  Hobbes  himself,*  renders  truth  and  falsity  completely  arbi* 
trary,  with  no  standard^  but  the  will  of  men,  it  must  not  be  concluded 
that  either  Hobbes,  or  an^  of  the  other  philosophers  who  have  in  the 
main  agreed  with  him,  did,  in  fact,  consider  the  distinction  between 
truth  and  error  as  less  real,  or  atfoched  one  jot  less  of  importance  to  it, 
than  other  people.  To  suppose  that  the^  did  so  would  argue  total 
unacquaintance  with  their  other  speculations.  But  this  shows  how 
littlehold  their  doctrine  possessed  over  their  own  minds.  No  person 
at  bottom  ever  imagined  that  there  was  nothing  more  in  truui  than 
propriety  of  expression ;  than  using  language  in  conformity  to  a  pre* 
vious  convention.  With  whatever  illusions  even  profound  thinkers 
may  have  satisfied  themselves  when  engaoed  in  finding  a  general  soln* 
tion  for  a  metaphysical  problem ;  when  they  came  to  the  practical  ap- 
plication of  their  doctnnes,  they  were  always  prepared  with  some 
means  of  explaining  the  solution  away.  When  the  inquiry  was 
brought  down  from  generals  to  a  particular  case,  it  has  always  been 
acknowledged  that  there  is  a  distinction  between  veriml  and  real  ques« 
tions ;  that  some  fiilse  propositions  are  uttered  firom  ignorance  of  the 
meaning  of  words,  but  that  in  others  the  source  of  the  error  is  a  mis* 
apprehension  of  things ;  that  a  person  who  has  not  the  use  of  language 
at  all  may  form  propositions  mentally,  and  that  they  may  be  untrue, 
that  is,  he  may  believe  as  matters  of  fact  what  are  not  really  so.  This 
last  admission  cannot  be  made  in  stronger  terms  than  it  is  by  Robbes 
himself  ;t  though  he  will  not  allow  such  erroneous  oelief  to  be  called 

*  "  From  hence  also  this  may  be  deduced,  that  the  first  truths  were  aibitrarily  made  ^ 
Uiose  that  first  of  all  imposed  names  upon  things,  or  receiTed  them  from  the  impositioa  or 
others.  For  it  is  true  (tor  example)  that  man  i§  a  Ikmg  crcsHtrt ,  but  it  is  for  this  reaaon, 
that  it  pleased  men  to  impose  both  these  names  aa  the  same  thing."— Cm^wIsIjm  «r  -^fM^ 
ch.  ill,  sect  8. 

t  **  Men  are  subject  to  en  not  only  in  afRmung  and  denying,  bnt  also  in  perceptioi^  and. 
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falsity,  but  only  error.  And,  moreover,  he  has  himself  laid  down,  la 
other  places,  doctrines  in  which  the  true  theory  of  predication  is  by 
implication  contained.  He  distinctly  sa^s  that  general  names  are  given 
to  things  on  account  of  their  attributes,  and  that  abstract  names  are  the 
names  of  those  attributes.  '*  Abstract  is  that  which  in  any  subject  de- 
notes the  cause  of  the  concrete  name And  these  causes  of  names 

are  the  same  with  the  causes  of  our  conceptions,  namely,  some  power 
of  action,  or  affection,  of  the  thing  conceived,  which  some  call  the  man- 
ner by  which  anything  works  upon  our  senses,  but  by  most  men  they 
are  called  €LccidenU"^  It  is  strange  that  having  ffone  so  far,  he  should 
not  have  gone  one  step  farther,  and  seen  that  wnat  he  calls  the  cause 
of  the  concrete  name,  is  in  reality  the  meaning  of  it ;  and  that  when  we 
predicate  of  any  subject  a  name  which  is  ^ven  because  of  an  attribute 
(or,  as  ho  calls  it,  an  accident),  our  object  is  not  to  affirm  the  name,  but, 
by  means  of  the  name,  to  affirm  the  attribute. 

§  4.  Let  the  predicate  be,  as  we  have  said,  a  connotative  term;  and 
to  take  the  simplest  case  fii-st,  let  the  subject  be  a  proper  name:  "The 
summit  of  Chimborazo  is  white."  The  word  white  connotes  an  attri- 
bute which  is  possessed  by  the  individual  object  designated  by  the 
words,  **  summit  of  Chimborazo,"  which  attribute  consists  in  the  phys- 
ical fact  of  its  exciting  in  human  beings  the  sensation  which  we  call  a 
sensation  of  white.  It  will  be  admiued  that,  by  asserting  the  propo- 
sition, we  wish  to  communicate  information  of  that  physical  fact,  and 
are  not  thinking  of  the  names,  except  as  the  necessary  means  of  ma- 
kinff  that  communication.  The  meaning  of  th^  proposition,  therefore, 
is,  that  the  individual  thing  denoted  by  the  subject,  has  the  attributes 
connoted  by  the  predicate. 

If  we  now  suppose  the  subject  also  to  be  a  connotative  name,  the 
meaning  expressed  by  the  proposition  has  advahc^d  a  step  further  in 
complication.  Let  us  first  suppose  the  proposition  to  be  universal,  as 
well  as  affirmative :  "  All  men  are  mortal."  In  this  case,  as  in  the 
last,  what  the  proposition  asserts  (or  expresses  a  belief  in),  is,  ot 
course,  that  the  objects  denoted  by  the  subject  (man)  possess  the 
attributes  connoted  by  the  predicate  (mortal).  But  the  characberistic 
of  this  case  is,  that  the  objects  are  no  longer  individually  designeuted. 
They  are  pointed  out  only  by  some  of  their  attributes :  they  art)  tine 
objects  called  men,  that  is,  the  beings  possessing  the  attributes  con> 
noted  by  the  name  man ;  and  the  only  thing  known  of  them  may  be 
those  attributes :  indeed,  as  the  proposition  is  general,  and  the  objects 
denoted  by  the  subject  are  thereiore  indefinite  in  number,  most  of  them 
are  not  known  individually  at  all.  The  assertion,  therefore,  is  not,  as 
before,  that  the  attributes  which  the  predicate  connotes  are  possessed 
by  any  given  individual,  or  by  any  number  of  individuals  previously 
known  as  John,  Thomas,  Richard,  &c.,  but  that  those  attributes  are 
possessed  by  each  and  every  individual  possessing  certain  other  attri- 

in  silent  cogitation Tacit  errore,  or  the  errors  of  sense  and  cogitation,  are  made  by 

passing  from  one  imagination  to  the  imagination  of  another  different  thing ;  or  by  feigning 
that  to  be  past,  or  future,  which  never  was,  nor  ever  shall  be;  as  when,  by  seeing  the  ira-- 
age  of  the  sun  in  water,  we  imagine  the  sun  itself  to  be  there ;  or  by  seemg  swords,  that 
there  has  been,  or  shall  be,  fighting,  because  it  uses  to  be  so  for  the  roost  part;  or 
when  from  promises  we  feign  the  mind  of  the  promiser  to  be  such  and  such ;  or,  lastly, 
when  from  any  sign  we  vaimv  imagine  something  to  be  signified  which  is  not.  And  errors 
of  this  sort  are  common  to  all  things  that  have  sense."— Compufotian  or  Logic,  ch.  v.,  sect  1. 
*  A.,  ch.  iii.,  sect.  3. 


Digitized  by 


Google 


IHPOBT  OF  PR0P0BIT10N6.  67 

1>Qtes ;  that  whatever  has  the  attributes  connoted  by  the  subject,  has 
also  those  connoted  by  the  predicate ;  that  the  latter  set  of  attributes 
amstanily  (Accompany  the  former  set  Whatever  has  the  attributes  of 
man  has  the  attribute  of  mortality;  mortality  constantly  accompanies 
the  attributes  of  man. 

If  it  be  remembered  that  every  attribute  is  grounded  upon  some  fact 
or  phenomenon,  either  of  outward  sense  or  of  inward  consciousness, 
ana  that  to  possess  an  attribute  is  another  phrase  for  being  the  cause 
of,  or  forming  part  of,  the  fact  or  phenomenon  upon  which  the  attribute 
is  grounded;  we  may  add  one  more  step  to  complete  the  analysis. 
The  proposition  which  asserts  that  one  attribute  always  accompanies 
another  attribute,  does  really  assert  thereby  no  other  thing  than  this, 
that  one  phenomenon  always  accompanies  another  phenomenon ;  inso- 
much that  where  we  find  dbe  one,  we  have  assurance  of  the  existence 
of  the  other.  Thus,  in  the  proposition,  All  men  are  mortal,  the  word 
man  connotes  the  attributes  which  we  ascribe  to  a  certain  kind  of  living 
creatures,  on  the  ground  of  certain  phenomena  which  they  exhibit, 
and  which  are  partly  physical  phenomena,  namely  the  impressions 
made  on  our  senses  by  their  bodily  form  and  structure,  and  partly 
mental  phenomena,  namely  the  sentient  and  intellectual  life  which  tbey 
have  of^  their  own.  All  this  is  understood  when  we  utter  the  word 
man,  by  any  one  to  whom  the  meaning  of  the  word  is  known.  Now, 
when  we  say,  Man  is  mortal,  we  mean  that '  wherever  these  various 
physical  and  mental  phenomena  are  all  found,  there  we  have  assurance 
that  the  other  physical  and  mental  phenomenon,  called  death,  will  not  fail 
to  take  place.  The  proposition  does  not  affirm  when  ;  for  die  connota- 
tion of  the  word  morUd  goes  no  further  than  to  the  occurrence  of  the  phe- 
nomenon at  some  time  or  other,  leaving  the  precise  time  undecided. 

§  6.  "We  have  already  proceeded  far  enough  not  only  to  demonstrate 
the  error  of  Hobbes,  but  to  ascertain  the  real  import  of  by  far  the 
most  numerous  class  of  propositions.  The  object  of  belief  in  a  propo- 
sition, when  it  asserts  anything  more  than  the  meaning  of  words,  is 
generally,  as  in  the  cases  which  we  have  examined,  either  the  coexist- 
ence or  the  sequence  of  two  phenomena.  At  the  very  commencement 
of  our  inquiry,  we  found  that  every  act  of  belief  implied  two  Things ; 
we  have  now  ascertained  what,  in  the  most  frequent  case,  these  two 
things  are,  namely  two  Phenomena,  in  other  words,  two  states  of 
consciousness ;  and  what  it  is  which  the  proposition  afHrms  (or  denies) 
to  subsist  between  them,  namely  either  succession,  or  coexistence. 
And  this  case  includes  innumerable  instances  which  no  one,  previous 
to  reflection,  would  think  of  referring  to  it.  Take  the  following 
example :  A  generous  person  is  worthy  of  honor.  Who  would  expect 
to  recognize  here  a  case  of  coexistence  between  phenomena  ?  But  so 
it  is.  The  attribute  which  causes  a  person  to  be  termed  generous,  is 
ascribed  to  him  on  the  ground  of  states  of  his  mind,  and  particulars  of 
his  conduct:  both  are  phenomena;  the  former  are  facts  of  internal 
consciousness,  the  latter,  so  far  as  distinct  from  the  former,  are  physical 
facts,  or  perceptions  of  the  senses.  Worthy  of  honor,  admits  of  a 
similar  analysis.  Honor,  as  here  used,  means  a  state  of  approving 
and  admiring  emotion,  followed  upon  occasion  by  corresponamg  out- 
ward acts.  "  Worthy  of  honor"  connotes  aD  this,  together  with  our 
approval  of  the  act  d[  showing  honor;    All  these  are  phenomena; 
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states  of  intenial  oonAcioasiieiiSy  aGCompanied  or  followed  by  pbyaiGal 
facts.  Wben  we  say,  A  generous  person  is  wordiy  of  hooor,  we  affirm 
coexistence  between  tbe  two  complicated  pbenomena  connoted  by  tb^ 
two  terms  respectirely.  Wq  affirm,  tbat  wberever  and  wbenever  tbe 
inward  feelings  and  outward  facts  implied  in  tbe  word  ffeneroeity, 
bare  place,  tben  and  there  tbe  existence  and  manifestation  of  an  inward 
feeling,  bonor,  would  be  followed  in  our  minds  by  another  inward 
feeling,  approval. 

After  the  analysis  in  a  former  chapter  o{  tbe  import  of  names,  many 
examples  are  not  needed  to  illustrate  tbe  import  of  propositiona. 
When  there  is  any  obsciirity  or  difficulty,  it  does  not  lie  m  the  mean- 
ing of  the  proposition,  but  in  the  meaning  of  the  names  which  compose 
it ;  in  tbe  complicated  nature  of  tbe  connotation  of  many  words ;  the 
immense  multitude  and  prolonged  series  of  facts  which  often  constitute 
the  phenomenon  connoted  by  a  name.  But  where  it  is  seen  what  the 
phenomenon  is,  there  is  seldom  any  difficulty  in  seeing  that  tbe  asser- 
tion conveyed  by  the  proposition  is,  tbe  coexistence  of  one  suck 
phenomenon  with  another ;  or  tbe  succession  of  one  such  pbenomenoa 
to  another :  their  coi^unction,  in  short,  so  that  where  tbe  one  is  found, 
we  may  calculate  on  finding  both. 

This,  however,  though  the  most  common,  is  not  tbe  only  meaning 
which  propositions  are  ever  intended  to  convey.  In  the  first  place, 
sequences  and  coexistences  are  not  only  asserted  respecting  Pbe- 
nomena ;  we  make  propositions  also  respecting  those  bidden  causes  of 
pbenomena  which  are  named  substances  and  attributes.  A  substance, 
nowever,  being  to  us  nothing  but  either  tbat  which  causes,  or  tbat 
which  is  conscious  of,  phenomena ;  and  the  same  being  true,  mutatu 
mutandis,  of  attributes;  no  assertion  can  be  made,  at  least  with  a 
meaning,  concerning  these  unknown  and  unknowable  entities,  (beyond 
their  mere  existence),  except  in  virtue  of  the  Pbenomena  by  which 
alone  they  manifest  themselves  to  our  faculties.  Wlien  we  say,  Socrates 
was  contemporary  with  the  Peloponnesian  war,  the  foundation  of  this 
assertion,  as  of  all  assextions  concerning  substances,  is  an  asseition 
concerning  the  pbenomena  which  they  exhibit, — ^namely,  that  the  series 
of  facts  by  which  Socrates  manifested  himself  to  mankind,  aikd  tbe 
series  of  mental  states  which  constituted  his  earthly  existence,  went 
on  simultaneously  with  the  series  of  facts  known  by  the 'name  of  the 
Peloponnesian  war.  Still,  the  proposition  does  not  assert  that  alone ; 
it  asserts  that  the  Thing  in  itself,  the  noumemn  Socrates,  was  existing, 
and  doing  or  experiencing  those  various  facts,  during  tbe  same  time. 
Coexistence  ana  sequence,  therefore,  may  be  affirmed  or  denied  not 
only  between  pbenomena,  but  between  nou^ena,  or  between  a  noume- 
non  and  phenomena.  And  there  is  one  kind  of  assertion  which  may 
be  made  rejecting  noumena^  independently  of  the  pbenomena  which 
are  their  sensible  manifestation ;  tbe  assertion  of  their  simple  existh 
ence.  But  what  is  a  noumenon  %  an  unknown  cause.  In  affirmingi 
therefore,  the  existence  of  a  noumenon,  we  affirm  causation.  Here, 
therefore,  are  two  additional  kinds  of  fact,  capable  of  being  asserted 
in  a  proposition.  Besides  the  propositions  which  aasert  Sequence  or 
Coexistence,  there  are  some  which  assert  simple  Existence;  and 
others  assert  Causation,  which,  subject  to  the  explanations  which  will 
follow  in  the  Third  Book,  must  be  considered  provisionally  as  a  distinct 
and  peculiar  kind  of  assertion. 
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§  6.  To  tlieae  four  kind«  of  matter-^'&ct  or  asflorlaon,  must  bo 
ftdded  a  fifth,  RoBemblance.  This  was  a  qteeies  of  attribute  which 
we  ioxxod  it  inqpoesible  to  anal jze ;  Ibr  wbicb  no  JwtdameiUmiiy  diatinct 
from  the  objects  themselves,  could  be  assigned.  In  addition  to  prop- 
ositions which  assert  a  sequence  or  coexistence  between  two  phenom- 
ena,  there  are  therefore,  also,  propositions  which  assert  resemblance 
between  them  :  as,  This  color  is  Hke  that  color  ;•— The  heat  of  to-day  is 
equal  to  the  heat  of  yesterday.  It  is  true  that  such  an  assertion  might 
with  some  plausibility  be  brought  within  the  desoription  of  an  affirma- 
tion of  sequence,  by  considering  it  as  an  assertion  that  the  simulta- 
Bieous  contemplation  of  the  two  colon  isjiliawed  by  a  specific  feeling 
termed  the  feeline  of  resemblance.  But  there  would  be  nothing 
gained  by  encumbering  oursebres,  especially  in  this  place,  with  a 
generalization  which  may  be  looked  upon  as  strained*  Logic  does 
not  undertake  to  analyze  things  into  their  ultimate  elements.  Resem- 
blance between  two  phenomena  is  more  intelli^ble  in  itself  than  any 
explanation  could  make  it,  and  under  any  classification  must  remain 
iqpecifically  distinct  firom  the  ordinary  cases  of  sequence  and  coexistence. 

It  is  sometimes  said  that  all  propositions  whatever,  of  which  the 
predicate  is  a  general  name,  do,  in  pomt  of  fact,  affirm  or  deny  resem« 
blance.  All  such  propositions  affirm  dtat  a  thing  belongs  to  a  class ; 
but  things  being  classed  together  according  to  their  resemblance, 
everything  is  of  course  classed  with  the  things  which  it  resembles 
mo^t;  and  thence,  it  may  be  said^  when  we  affirm  that  gold  is  a 
metal,  or  that  Socrates  is  a  man,  the  affirmation  intended  is,  that  gold 
resembles  other  metals,  and  Socrates  other  men,  more  nearly  than 
they  resemble  the  objects  contained  in  any  other  of  the  classes  c€h 
ordinate  with  these. 

There  is  some  slieht  degree  of  foundation  for  this  remark,  but  no 
more  than  a  slight  degree.  The  arrangement  of  thia^  into  classes, 
such  as  the  class  ?»et(U,  or  the  class  mam^  is  grounded  mdeed  upon  a 
resemblance  among  the  things  which  are  placed  in  the  same  class,  but 
not  upon  a  mere  general  resemblance  :  the  resemblance  it  is  grounded 
upon  consists  in  the  possession  b^r  idl  dwse  thinffs,  (^certain  common 
peculiarities ;  and  thdse  peculiarities  it  is  which  the  terms  connote, 
and  which  the  propositions  consequently  assert ;  net  the  resemblance : 
Ibr  though  when  I  say.  Gold  is  a  metal,  I  say  by  implication  that  if 
there  be  any  other  metals  it  must  resemble  them,  yet  if  there  w^re  no 
other  metals  I  might  still  assert  the  proposition  with  the  same  mean* 
ing  as  at  present,  namely,  that  gold  wis  the  vaxioiis  properties  implied 
in  the  word  metal ;  just  as  it  might  be  said,  Christians  are  men,  even 
if  there  were  no  men  who  were  not  Christians ;  or  as  the  expression, 
Jehovah  is  Qt>d,  might  be  used  by  the  firmest  believer  hi  the  umty  of 
the  godhead.  Propositions,  therefore,  in  which  ob|ects  are  refi»tred  to 
a  class  because  they  possess  the  attributes  constittiting  tlie  class,  are 
so  &r  from  asserting  nothing  but  resemblance,  that  they  do  not,  prop* 
erly  speaking,  assert  resemblance  at  alL 

But  we  remarked  some  time  ago  (and  the  reasons  of  the  remark 
will  be  more  fully  entered  into  in  a  subseqaent  Book),  that  there  is  some* 
times  a  convenience  in  extending  the  boundaries  of  a  class  so  as  to 
include  things  which  possess  in  a  very  inferior  degree,  if  in  any,  the 
characteristic  properties  of  the  class,— provided  they  resemble  that 
class  more  than  any  other,  insomuch  that  the  general  proposilioQiS 
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which  are  true  of  the  class  will  be  nearer  to  being  true  of  those  things 
than  any  other  equally  general  propositions.  As,  for  instance,  there 
are  substances  called  metak  which  have  yerv  few  of  the  properties  by 
which  metals  are  commonly  recognized ;  and  almost  every  great  family 
of  plants  or  animals  has  a  few  anomalous  genera  or  i^cies  on  its 
borders,  which  are  admitted  into  it  by  a  sort  of  courtesy,  and  concern- 
ing which  it  has  been  matter  of  discussion  to  what  family  they  properly 
belonged.  Now  when  the  class-name  is  predicated  of  any  object  of 
this  description,  we  do,  by  so  predicating  it,  affirm  resemblance  and 
nothing  more.  And  in  order  to  be  scrupulously  correct,  it  ought  to 
be  said,  that  in  every  case  in  which  we  predicate  a  general  name,  we 
affirm,  not  absolutely  that  the  olyect  possesses  the  properties  desig^na^ 
ted  by  the  name,  but  that  it  either  possesses  those  properties,  or  if  it 
does  not,  at  any  rate  resembles  the  things  which  do  so,  more  than  it 
resembles  any  other  things.  In  most  cases,  however,  it  is  unnecessary 
to  suppose  any  such  alternative,  the  latter  of  the  two  grounds  being 
very  seldom  that  on  which  the  assertion  is  made :  and  when  it  is,  there 
is  TOnerally  some  slight  difference  in  the  form  of  the  expression,  aa, 
This  species  (or  genus)  is  considered,  or  may  be  ranked,  as  belonging 
to  sucii  and  such  a  family :  we  should  hardly  say  positively  that  it 
does  belong  to  it,  unless  it  possessed  unequivocally  the  properties  of 
which  the  class-name  is  scientifically  significant. 

There  is  still  another  exceptional  case  in  which,  although  the  predi- 
cate is  a  name  of  a  class,  yet  in  predicating  it  we  affirm  nothing  but 
resemblance,  the  class  being  founded  not  upon  resemblance  in  any 
particular  respect,  but  upon  general  unanalyzable  resemblance.  The 
classes  in  question  are  those  into  which  our  simple  sensations,  or 
other  simple  feelings,  are  divided.  Sensations  of  white,  for  instance, 
are  classed  together,  not  because  we  can  take  them  to  pieces,  and  say 
they  are  alike  in  this,  and  not  alike  in  that,  but  because  we  feel  them 
to  be  alike  altogether,  although  in  different  degrees.  When,  there- 
fore, I  say,  The  color  I  saw  yesterday  was  a  white  color,  or.  The 
sensation  I  feel  is  one  of  tightness,  in  both  cases  the  attribute  I  affirm 
of  the  color  or  of  the  other  sensation  is  mere  resemblance,-— simple 
likeness  to  sensations  which  I  have  had  before,  and  which  have  had 
those  names  bestowed  upon  them.  The  names  of  feelings,  like  other 
concrete  general  names,  are  connotative ;  but  they  connote  a  mere 
resemblance.  When  predicated  of  any  individual  feeling,  the  infor- 
mation they  convey  is  that  of  its  likeness  to  the  other  feelings  which 
we  have  been  accustomed  to  call  by  the  same  name.  And  thus  much 
may  suffice  in  illustration  of  the  kind  of  Propositions  in  which  the 
matter-of-fact  asserted  (or  denied)  is  simple  Resemblance. 

Existence,  Coexistence,  Sequence,  Causation,  Resemblance :  one  or 
other  of  these  is  asserted  (or  denied)  in  every  proposition,  without  ex- 
ception. This  five-fold  division  is  an  exhaustive  classification  of  ma^ 
lers-of-fact;  of  all  things  that  can  be  believed  or  tendered  for  belief; 
of  all  questions  that  can  be  propounded,  and  all  answers  that  can  be 
returned  to  them.  Instead  of  Coexistence  and  Sequence,  we  shall 
sometimes  say,  for  greater  particularity,  Order  in  Place,  and  Oi-der  in 
Time  :  Order  in  Place  being  one  of  the  modes  of  coexistence,  not  ne- 
cess^  to  be  more  particularly  analyzed  here ;  while  the  mere  fact  of 
coexistence,  or  simultaneousness,  may  be  classed,  together  with  Se- 
quence, under  the  head  of  Order  in  Time. 
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§  7.  In  tibe  foregoing  inquiry  into  the  import  of  Propositions,  we 
bftve  thought  it  neoessary  to  analyze  directly  those  alone,  in  which  the 
terms  of  the  proposition  (or  the  predicate  at  least)  are  concrete  terms. 
But,  in  doing  so,  we  have  indirectly  analyzed  those  in  which  the  terms 
are  abstract.  The  distinction  between  an  abstract  term  and  its  cor- 
responding concrete,  is  no  difference  in  what  they  are  appcHnted  to  sig- 
nify ;  for  the  real  signification  of  a  concrete  general  name  is,  as  we 
have  so  often  said,  its  connation ;  and  what  Uxe  concrete  term  con- 
notes, forms  the  entire  meaning  of  the  abstract  name.  Since  there  is 
nothing  in  the  import  of  an  abstract  name  which  is  not  in  the  import 
of  the  corresponding  concrete,  it  is  natural  to  suppose  that  neither  can 
there  be  anytning  in  the  import  of  a  proposition  ot  which  the  terms  are 
abstract,  but  what  there  is  in  some  proposition  which  can  be  framed  of 
concrete  tenns. 

And  this  presumption  a  doser  examination  will  confirm.  An  alb* 
Btract  name  is  the  name  of  an  attribute,  or  combination  of  attributes. 
The  corresponding  concrete  is  a  name  given  to  things,  because  o(  and 
in  order  to  express,  their  possessing  that  attribute,  or  that  combination 
of  attributes.  When,  therefore,  we  predicate  of  anything  a  concrete 
name,  the  attribute  is  what  we  in  reality  predicate  of  it.  But  it 
has  now  been  shown  that  in  all  propositions  of  which  the  predicate  is 
a  concrete  name,  what  is  reallv  predicated  is  one  of  five  things :  Ex- 
istence, Coexistence,  Causation,  Sequence,  or  Resemblance.  An 
attribute,  therefore,  is  necessarily  eitlMdr  an  existence,  a  coexistence, 
a  causation,  a  sequence,  or  a  resemblance.  When  a  proposition  con- 
sists of  a  subject  and  predicate  which  are  abstract  terms,  it  consists  of 
teims  which  must  necessariUy  signify  one  or  other  of  these  thinvs. 
When  we  predicate  of  any  thing  an  abstract  name,  we  affirm  of  ue 
thing  that  it  is  one  or  other  of  uiese  five  things ;  that  it  is  a  case  of 
Existence,  or  of  Coexistence,  or  of  Causation,  or  of  Sequence,  or  of 
Resemblance. 

It  is  impossible  to  imagine  any  proposition  expressed  in  abstraet 
terms,  which  cannot  be  transformed  into  a  precisely  equivalent  propo- 
sition in  which  the  terms  are  concrete,  namely,  either  the  concrete 
names  which  connote  the  attributes  themselves,  or  the  names  of  the 
Jundamenta  of  those  attributes,  the  &cts  or  phenomena  on  which  they 
are  grounded.  To  illustrate  the  latter  case,  let  us  take  this  propo- 
sitioil,  of  which  only  the  subject  is  an  abstract  name, — *'  Thoughtless- 
ness is  dangerous."  Thoughtlessness  is  an  attribute  grounded  on  the 
facts  which  we  call  thoughtless  actions ;  and  the  proposition  is  equiva- 
lent to  this,  Thoughtless  actions  are  dangerous.  In  the  next  example 
the  predicate  as  well  as  the  subject  are  abstract  names :  **  Whiteness 
is  a  color ;"  or  "  The  color  of  snow  is  a  whiteness."  These  attributes 
being  grounded  upon  sensations,  the  equivalent  propositions  in  the 
concrete  would  be.  The.  sensation  of  white  is  one  ot  the  sensations 
called  those  of  color, — The  sensation  of  sight,  caused  by  looking  at 
snow,  is  one  of  the  sensations  called  sensations  of  white.  In  these 
propositions,  as  we  have  before  seen,  the  matter-of-fiict  asserted  is  a 
Resemblance.  In  the  foUowing  examples,  the  concrete  tei-ms  are 
those  which  directly  correspond  to  the  abstract  names ;  connoting  the 
attribute  which  these  denote.  "  Prudence  is  a  virtue :"  this  may  be 
rendered,  "  All  prudent  persons,  m  ao  Jar  as  prudent,  are  virtuous :" 
"  Courage  is  deserving  of  honor"  thus,  "  All  courageous  persons  are 
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defterving  of  honor  Mo/ar  JarA  aa  tliey  tote  conrageovft  f '  wbicli  is 
equiyalent  to  this — **  All  courageous  penoDS  deserve  an  addition  to  tba 
honor,  or  a  diminution  of  the  disgrace,  which  would  attach  to  them  on 
other  grounds/* 

In  order  to  throw  still  fiirther  light  upon  the  import  oi  propositions 
of  which  the  terms  are  ahstract,  we  wiU  subject  one  of  the  examples 
given  above  to  a  minuter  analysis.  The  proposition  we  shall  select  is 
the  following — *' Prudence  is  a  virtue."  Let  ns  substitute  for  the 
word  virtue  an  equivalent  but  more  definite  expression,  such  as  **  a 
mental  quality  beneficial  to  society,"  or  '*  a  mental  quality  pleasing  to 
God,"  or  whichever  other  of  the  definitions  of  virtue  we  prefer.  What 
die  proposition  asserts  is  a  sequence,  accompanied  with  causation, 
namely,  that  benefit  to  society,  or  that  the  approval  of  Grod,  is  consequent 
upon,  and  caused  by,  prudence.  Here  is  a  sequence ;  but  between 
mat  1  We  understand  the  consequent  a£  the  sequence,  but  we  have 
yet  to  analyze  the  antecedent.  Prudence  is  an  attribute ;  and,  in  con* 
nexion  with  it,  two  things  besides  itself  are  to  be  considered ;  prudent 
persons,  who  are  the  wbjecU  of  the  attribute,  and  prudential  conduct, 
which  may  be  called  thejbtmdation  of  it.  Now,  is  either  of  these  the 
antecedent  1  and,  first,  is  it  meant,  that  the  approval  of  God,  or  benefit 
to  society,  is  attendant  upon  all  prudent  penom  1  No ;  except  in  m 
Jar  forth  as  they  are  pruaent ;  for  prudent  persons  who  are  scoundrels 
can  seldom  on  the  whole  be  beneficial  to  society,  nor  acceptable  to 
even  finite  wisdom.  Is  it  upon  prudential  conduct^  then,  that  divine 
approbation  and  benefit  to  miankind  are  invariably  consequent  %  Nei* 
ther  is  this  the  assertion  meant  when  it  is  said  that  prudence  is  a 
virtue ;  except  with  the  same  reservation  as  before,  and  for  the  same 
reason,  namdy,  that  prudential  conduct,  although  in  iofar  a»  it  is  pru- 
dential it  is  beneficial  to  society,  may  yet,  by  reason  of  some  other  of 
its  qualities,  be  productive  of  an  injury  outweighing  the  benefit,  and  of 
a  divine  displeasure  exceeding  the  approbation  which  would  be  due 
to  the  prudence.  Neither  the  substance,  therefore  (viz.,  the  person), 
Qor  the  phenomenon  (the  conduct),  is  an  antecedent  upon  which  the 
odier  term  of  the  sequence  is  universally  consequent  But  the  propo> 
sition,  '^  Prudence  is  a  virtue,"  is  an  universal  proposition.  What  is  it, 
then,  upon  which  the  proposition  affirms  the  effects  in  question  to  be 
universally  consequent  1  Upon  that  in  the  person,  and  in  the  conduct, 
which  causes  them  to  be  eaUed  prudent,  and  which  is  equally  m^hem 
when  the  action,  though  prudent,  is  wicked ;  namely,  a  correct  fore- 
sight  of  consequences,  a  just  estimation  of  their  importance  to  the  object 
in  view,  and  repression  of  any  unreflecting  impulse  at  variance  with 
the  deliberate  purpose.  These,  which  are  states  of  the  person's  mind, 
are  the  real  antecedent  in  the  sequence,  the  real  cause  in  the  causation, 
which  are  asserted  by  the  proposition.  But  these  are  also  the  real 
ground,  or  foundation,  of  the  attribute  Prudence ;  since  wherever  these 
States  of  mind  exist  we  may  predicate  prudence,  even  before  we  know 
ivhether  any  conduct  has  fi)llowed.  And  in  this  manner  every  asser- 
tion respecting  an  attribute  may  be  transformed  into  an  assertion  exactly 
^uivalent  respecting  the  fact  or  phenomenon  which  is  the  ground  of 
^e  attribute.  And  no  case  can  be  assigned,  where  that  which  is  pre- 
dicated of  the  fact  or  phenomenon,  does  not  belong  to  one  or  other  of 
the  five  species  formerly  enumerated :  it  is  either  simple  Existence,  or 
il  is  some  Sequence,  Coexiatencoi  Causation,  or  Resemblance, 
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And  as  these  five  are  the  only  thmgs  which  can  be  affirmed,  so  are 
they  the  oaly  things  which  can  he  denied.  **No  horses  are  web- 
footed,"  denies  that  the  attributes  of  a  horse  ever  coexist  with  web-feet* 
It  is  scarcely  necessary  to  apply  the  same  analysis  to  Particular  affirm- 
ations and  negations*  "  Some  birds  are  web-footed/'  affirms  that,  with 
the  attributes  connoted  by  bird,  the  phenomenon  web-feet  is  sometimes 
coexistent:  ''Some  birds  are  not  web-footed,"  asserts  that  there  are 
other  instances  in  whidi  this  coexistence  does  not  have  place.  Any 
farther  explanation  of  a  thing  which,  if  the  previous  exposition  has 
been  assented  to,  is  so  obvious,  may  well  be  spared. 


CHAPTER  VI. 

OP  PROFOSmONS  KBRELT  VBRBAI* 


§  1.  As  a  preparation  for  the  inquiry  which  is  the  proper  object  of 
Logic,  namely,  in  what  manner  propositions  are  to  be  proved,  we  have 
found  it  necessary  to  inquire  what  they  contain  which  requires,  or  is 
susceptible  of,  proof;  or  (which  is  the  same  thing)  what  they  assert 
In  the  course  or  this  preliminarv  investigation  into  the  import  of  Pr<^ 
Qsitions,  we  examined  the  opinion  of  the  ConoeptuaHsts,  that  a  propo* 
sition  is  the  expression  of  a  relation  between  two  ideas ;  and  the  doo- 
trine  of  the  Nominalists,  that  it  is  the  expression  of  an  agreement  or 
disagreement  between  the  meanings  of  two  names.  We  decided  that, 
as  general  theories,  both  of  these  are  erroneous ;  and  that,  although 
propositions  may  be  made  both  respecting  names  and  respecting  ideas, 
neither  the  one  nor  the  other  are  the  subject-matter  ol  Propositions 
considered  generally.  We  then  examined  the  different  kinds  of  jprop- 
ositions,  and  we  found  that,  with  the  exception  of  those  which  are 
merely  verbal,  they  assert  five  different  kinds  of  matters  of  fact,  name- 
ly, Existence,  Order  in  Place,  Order  in  Time,  Causation,  and  Resem* 
blance ;  that  in  every  proposition  one  of  these  five  is  either  affirmed,  or 
denied,  of  some  &ct  or  phenomenon,  or  of  some  object  the  unknown 
source  of  a  fact  or  phenomenon. 

In  distinguishing,  however,  the  different  kinds  of  matters  of  fact  as- 
serted in  propositions,  we  reserved  one  class  of  propositions,  which  do 
not  relate  to  any  matter  of  fact,  in  the  proper  sense  of  the  term,  at  all, 
but  to  the  meaning  of  names.  Since  names  and  their  signification  are 
entirely  arbitrary,  such  propositions  are  not,  strictly  speaking,  suscep- 
tible of  truth  or  talsity,  but  only  of  conformity  or  discoiuormity  to  usage 
or  convention ;  and  all  the  proof  they  are  capable  of,  is  proof  of  usage ; 
proof  that  the  words  have  been  employed  by  others  in  the  acceptation 
m  which  the  speaker  or  writer  desires  to  use  them.  These  propositions 
occupy,  however,  a  conspicuous  place  in  philosophy ;  and  their  nature 
and  characteristics  are  of  as  mucn  importance  in  logic,  as  those  of  any 
of  the  other  classes  of  propositions  previously  adverted  to. 

If  all  propositions  respecting  the  signification  of  words,  were  as  sim- 
ple and  unimportant  as  those  which  served  us  for  examples  when  exH 
amining  Hoboes'  the(H7^  of  predication,  viz.,  those  of  which  the  subject 
and  predicate  are  proper  names,  and  which  assert  only  that  those  names 
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have,  or  that  they  have  not,  heen  conventionally  assigned  to  the 
individual ;  there  would  be  httle  to  attract  to  such  propositions  the 
attention  of  philosophers.  But  the  class  of  merely  verbal  propositions 
embraces  not  only  much  more  than  these,  but  much  more  than  any 
propositions  which  at  first  sight  present  themselves  as  verbal ;  compre- 
hending a  kind  of  assertions  which  have  been  regarded  not  only  as 
relating  to  things,  but  as  having  actually  a  more  intimate  relation  vndi 
them  than  any  other  propositions  whatever.  The  student  in  philosophy 
will  perceive  that  I  allude  to  the  distinction  on  which  so  much  stress 
was  laid  by  the  schoolmen,  and  which  has  been  retained  either  under 
the  same  or  imder  other  names  by  most  metaphysicians  to  the  present 
day,  viz.,  between  what  were  called  essential,  and  what  were  caUed 
accidental  propositions,  and  between  essential  and  accidental  properties 
or  attributes. 

§  2.  Almost  all  metaphysicians  prior  to  Locke,  as  well  as  many  since 
his  time,  have  made  a  great  mystery  of  Essential  Predication,  and  of 
predicates  which  were  said  to  be  of  the  essence  of  the  subject.  The 
essence  of  a  thing,  they  said,  was  that  without  which  the  thing  could 
neither  be,  nor  be  conceived  to  be.  Thus,  rationality  was  of  the  es- 
sence of  m£m,  because  without  rationality,  man  could  not  be  conceived 
to  exist.  The  different  attributes  which  made  up  the  essence  of  the 
thing,  were  called  its  essential  properties ;  and  a  proposition  in  which 
any  of  these  were  predicated  of  it,  was  called  an  Essential  Proposi- 
tion, and  was  considered  to  ^o  deeper  into  the  nature  of  the  thing,  and 
to  convey  more  important  mformation  respecting  it,  than  any  other 
proposition  could  do.  All  properties,  not  of  the  essence  of  the  thing, 
were  called  its  accidents ;  were  supposed  to  have  nothing  at  all,  or 
nothing  comparativelv,  to  do  with  its  inmost  nature ;  and  the  proposi- 
tions in  which  any  of  these  were  predicated  of  it  were  called  Acciden- 
tal Propositions.  A  connexion  may  be  traced  between  this  distinction, 
which  originated  with  the  schoolmen,  and  the  well  known  dogmas  of 
substantias  secunda,' or  general  substances,  and  svhstantiaJ  Jbrms,  doc- 
trines which  under  varieties  of  lan^age  pervaded  alike  the  Aristote- 
lian and  the  Platonic  schools,  and  of  which  more  of  the  spirit  has  come 
down  to  modem  times  than  might  be  conjectured  from  the  disuse  of 
the  phraseology.  The  false  views  of  the  nature  of  classification  and 
generalization  which  prevailed  among  the  schoolmen,  and  of  which 
these  dogmas  were  the  technical  expression,  afford  the  only  explanation 
which  can  be  given  of  their  having  misunderstood  the  real  nature  of 
those  Essences  which  held  so  conspicuous  a  place  in  their  philosophy. 
They  said,  truly,  that  man  cannot  be  conceived  without  rationality. 
But  though  man  cannot,  a  being  may  be  conceived  exactly  like  a  man 
in  all  points  except  that  one  quality,  and  those  others  which  are  the 
conditions  or  consequences  of  it.  All  therefore  which  is  really  true  in 
the  assertion  that  man  cannot  be  conceived  without  rationality,  is  only, 
that  if  he  had  not  rationality,  he  would  not  be  reputed  a  man.  Tliere 
is  no  impossibility  in  conceiving  the  things  nor,  for  aught  we  know,  in 
its  existing :  the  impossibility  is  in  the  conventions  of  language,  which 
will  not  allow  the  thing,  even  if  it  exist,  to  be  called  by  the  name  which 
is  reserved  for  rational  beings.  Rationality,  in  short,  is  uivolved  in  the 
meaning  of  the  word  man ;  it  is  one  of  the  attributes  connoted  by  the 
name.     The  essence  of  man,  simply  means  the  whole  of  the  attributes 
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connoted  by  the  word ;  and  any  one  of  those  attributes  taken  singly,  is 
an  essential  property  of  man. 

The  doctrines  which  prevented  the  real  meaning  of  Essences  from 
being  understood,  not  having  assumed  so  settled  a  shape  in  the  time  df 
Aristotle  and  his  immediate  followers  as  was  aflerwaras  given  to  them 
by  the  Realists  of  the  middle  ages,  we  find  a  nearer  approach  to  true 
views  of  the  subject  in  the  wiitings  of  the  ancient  Aristotelians  than  in 
their  more  modem  followers.  Porphyry,  in  his  Jtagoge,  approached  so 
near  to  the  true  conception  of  essences,  that  only  one  step  remained  to 
be  taken,  but  this  step,  so  easy  in  appearance,  was  reserved  for  the 
Nominalists  of  modem  times.  By  altering  any  property,  not  of  the 
essence  of  the  thing,  you  merely,  according  to  Porphyry,  made  a  differ- 
ence in  it;  you  made  it  dXXoiov:  but  by  altering  any  property  which 
was  of  its  essence,  you  made  it  another  thing,  &XXo,*  To  a  modem  it 
is  obvious  that  between  the  change  which  only  makes  a  thing  different, 
and  the  change  which  makes  it  anot/ier  thing,  the  only  distinction  is 
that  in  the  one  case,  though  changed,  it  is  still  called  by  the  same  name. 
Thus,  pound  ice  in  a  mortar,  and  being  still  called  ice,  it  is  only  made 
dXkoiov :  melt  it,  and  it  becomes  &Xko,  another  thing,  namely,  water. 
Now  it  is  really  the  same  thing,  «'.  e.,  the  same  particles  of  matter,  in 
both  cases;  and  you  cannot  so  change  anything  that  it  shall  cease  to  be 
the  same  thing  in  this  sense.  The  identity  which  it  can  be  deprived 
of  is  merely  that  of  the  name :  when  the  thing  ceases  to  be  called  ice, 
it  becomes  another  thing,  its  essence,  what  constitutes  it  ice,  is  gone ; 
while,  so  long  as  it  continues  to  be  so  called,  nothing  is  gone  except 
some  of  its  accidents.  But  these  reflections,  so  easy  to  us,  would  have 
been  difficult  to  persons  who  thought,  as  most  of  the  Aristotelians  did, 
that  objects  were  made  what  they  were  called,  that  ice  (for  instance) 
was  made  ice,  not  by  the  possession  of  certain  properties  to  which 
mankind  have  chosen  to  attach  that  name,  but  by  participation  in  the 
nature  of  a  certain  general  suhstanee,  called  Ice  in  general,  which  sub- 
Stance,  together  widi  all  the  properties  that  belonged  to  it,  inhered  in 
every  individual  piece  of  ice.  As  they  did  not  consider  these  universal 
substances  to  be  attached  to  all  general  names  but  only  to  some,  they 
thought  that  an  object  borrowed  only  a  part  of  its  propeities  from  an 
universal  substance,  and  that  the  rest  belonged  to  it  individually :  the 
former  they  called  its  essence,  and  the  latter  its  accidents.  The  scho- 
lastic doctrine  of  essences  long  survived  the  theory  on  which  it  rested, 
that  of  the  existence  of  real  entities  corresponding  to  general  terras ; 
and  it  was  reserved  for  Locke,  at  the  end  of  the  seventeenth  century, 
to  convince  philosophers  that  the  supposed  essences  of  classes  were 
merely  the  signification  of  their  names;  nor,  among  the  signal  services 
which  that  great  man  rendered  to  philosophy,  was  there  one  more 
needful  or  more  valuable.t 

•  KadoXov  uJtv  oiv  nuaa  diai^pd,  irpoaytvofiivTj  rtvl  trepniov  irouV  iiXk*  cU  fihf  koivuc 
IT  Ko)  tSiu^  (differences  in  the  accidental  properties)  &XXoiov  iroiovaiv  at  6\  IduUraTO, 
(dilferences  in  the  essential  properties)  dXXo.— Pobph.,  Im^.,  cap.  iii. 

t  Few  among  the  great  names  in  philosophy  bare  met  with  a  harder  measure  of  justice 
from  the  present  generation  than  Locke ;  the  unquestioned  founder  of  the  analytic  philos- 
ophy of  mind,  but  whose  doctrines  were  first  caricatured,  then,  when  the  reaction  arrived, 
cast  off  by  the  prevailing  school  even  with  contumely,  and  who  is  now  regarded  by  one  of 
the  conflicting  parties  in  philosophy  as  an  apostle  of  heresy  and  sophistry,  while  among 
those  who  still  adhere  to  the  standard  which  he  raised,  there  has  been  a  disposition  in  later 
times  to  sacrifice  his  reputation  in  favor  of  Hobbes ;  a  great  writer,  and  a  great  thinker  for 
his  time,  but  inferior  to  Locke  not  only  in  sober  judgment  but  even  in  profundity  and  origt- 
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Now,  as  the  most  &zniliar  of  the  general  names  predicable  of  aa 
object  usually  connotes  not  one  only,  but  several  attributes  of  the  object, 
each  of  which  attributes  separately  forms  ako  the  bond  of  union  of  some 
class,  and  the  meaning  of  some  general  name ;  we  may  predicate  of  a 
name  which  connotes  a  variety  of  attributes,  another  name  which  con- 
notes only  one  of  these  attributes,  or  some  smaller  number  of  them  than 
ajil.  In  such  cases,  the  imiversal  affirmative  proposition  will  be  true ; 
since  whatever  possesses  the  whole  of  any  set  of  attributes,  must  pos- 
sess any  part  of  that  same  set.  A  proposition  of  this  sort,  however, 
conveys  no  information  to  any  one  who  previously  understood  the  whole 
meaning  of  the  terms.  The  propositions.  Every  man  is  a  corporeal 
being,  £very  man  is  a  living  creature,  Every  man  is  rational,  convey 
no  knowledge  to  any  one  who  was  already  aware  of  the  entire  meaninfl 
of  the  yroTdman,  for  the  meaning  of  the  word  includes  all  this :  ana| 
that  every  man  has  the  attributes  ccmnoted  by  all  these  predicates,  is 
already  ajsserted  when  he  is  called  a  man.  Now,  of  this  nature  are  all 
the  propositions  which  have  been  called  essential ;  they  are,  in  fact, 
identicu  propositions. 

It  is  true  that  a  proposition  which  predicates  any  attribute,  even 
though  it  be  one  implied  in  the  name,  is  in  most  cases  understood  to 
involve  a  tacit  assertion  that  there  exists  a  thing  corresponding  to  the 
name,  and  possessing  the  attributes  connoted  by  it ;  and  this  miplied 
assertion  may  convey  information,  even  to  those  who  understood  the 
meaning  of  the  name.  But  all  information  of  this  sort,  conveyed  by 
all  the  essential  propositions  of  which  man  can  be  made  the  subject,  ia 
included  in  the  assertion.  Men  exist.  And  this  assumption  of  real  ex- 
istence is  after  all  only  the  result  of  an  imperfection  of  language.  It 
■rises  from  the  ambiguity  of  the  copula,  which,  in  addition  to  its  proper 
office  of  a  mark  to  miow  that  an  assertion  is  made,  is  also,  as  we  have 
formerly  remarked,  a  concrete  word  connoting  existence.  The  actual 
existence  of  the  subject  of  the  propositiiHi  is  therefore  only  apparently, 
not  really,  implied  in  the  predicarion,  if  an  essential  one :  we  may 
lay,  A  ffhost  is  a  disembodied  spirit,  without  believii^  in  ghosts.  But 
an  accidental,  or  non-essexitial,  affirmation,  does  imj^y  the  real  exist- 
ence of  the  subject,  because  in  the  case  of  a  non-existent  subject  there 
is  nothing  for  the  proposition  to  assert.  Such  a  proposition  as,  The 
ghost  of  a  murdered  person  haunts  the  couch  of  the  murderer,  can 
oenly  have  a  meaning  if  imderstood  as  implying  a  belief  in  ghosts;  lor 
since  the  signification  of  the  word  ghost  implies  nothing  of  the  kind, 
the  speaker  either  means  nothing,  or  means  to  assert  a  thing  which 
he  wishes  to  be  believed  really  to  have  taken  place. 

It  will  be  hereafter  seen  that  when  any  important  conseqiiences 
seem  to  follow,  as  in  mathematics,  from  an  essential  proposition,  or,  in 
other  words,  from  a  proposition  involved  in  the  meaning  of  a  name, 
what  they  really  flow  from  is  the  tacit  assumption  of  the  real  existence 

nsl  genius.  Locke,  the  most  candid  of  iibilosophers,  and  one  whose  soecuhitiona  bear  oa 
every  subject  the  strongest  marks  of  having  been  wrought  out  from  the  materials  of  hie 
own  mind,  has  been  mistaken  for  an  unworthy  plagiarist,  while  Hobbes  has  been  extolled 
as  having  anticipated  many  of  his  leading  doctrues.  He  did  anticioate  many  of  them,  and 
the  present  ia  an  instance  m  what  manner  it  was  generally  done.  They  both  rejected  the 
scholastic  doctrine  of  essences  ^  but  Locke  understood  and  explained  wnat  these  supposed 
essences  really  were ;  Hobbes,  mstead  of  explaining  the  distinction  between  essential  and 
accidentd  properties,  and  between  essential  and  accidental  propositions,  jumped  over  it, 
and  gave  a  detuiition  which  suits  at  most  only  essential  propositions,  and  scarcely  thote,  w 
the  detuiition  of  Proposition  in  g^eraL 


Digitized  by 


Google 


▼BKBAL  AMD  REAL  PROrOSITIONS.  T7 

of  the  object  bo  named.  Apart  from  diis  assamption'of  real  existenoe^ 
the  class  of  propositions  in  Mrhich  the  predicate  is  of  the  essence  of  the 
■abject  (that  is,  in  which  the  predicate  ccmnotes  the  whole  or  part  o£ 
what  the  subject  connotes,  but  nothing  besides),  answers  no  puzpoee 
but  that  of  unfolding  the  whole  or  some  part  of  the  meaning  oi  the 
name,  to  those  who  did  not  previously  know  it.  Accordingly,  the  most 
useful,  and  in  strictness  the  only  useful^  kind  of  essential  propositions, 
are  Definitions :  which,  to  be  complete,  should  unfold  the  whole  of 
what  is  involved  in  the  meaning  of  the  word  defined ;  that  is  (when  it 
is  a  GOimotadve  word),  the  whole  of  what  it  connotes.  In  defining  a 
name,  however,  it  is  not  usual  to  specif  its  entire  connotation,  but  so 
much  only  as  is  sufficient  to  mark  out  me  objects  usually  denoted  by 
k  from  all  other  known  objects^  And  sometimes  a  merely  accidentid 
prop^yi  not  involved  in  the  meaning  of  the  name,  answers  this  pur* 
pose  equally  welL  The  various  kinds  of  definition  which  these  dis- 
tinctions give  rise  to,  and  the  purposes  to  which  they  are  respectively 
subservient,  will  be  minutely  considered  in  the  proper  place. 

(  3.  According  to  the  above  view  of  essential  propositions,  no  prop- 
oehion  can  be  reckoned  such  which  relates  to  an  individual  by  name, 
that  is,  in  which  the  subject  is  a  proper  name.  Individuals  have  no 
essences.  When  the  schoolmen  talked  of  the  essence  of  an  individual, 
they  did  not  mean  the  properties  implied  in  its  name,  for  the  names 
of  individuals  imply  no  properties.  They  regarded  as  of  the  essence  of 
an  individual  whatever  was  of  tiie  essence  of  the  species  in  which  they 
were  accustomed  to  place  that  individual ;  t.  «.,  of  the  class  to  which 
it  was  most  familiarly  referred,  and  to  which,  therefore,  they  conceived 
that  it  by  nature  belonged.  ^  Thus,  because  the  proposition,  Man  is  a 
rational  being,  was  an  essential  proposition,  they  ^rmed  the  same 
thing  of  the  proposition,  Julius  Gassar  is  a  rational  being.  This  fol« 
lowed  very  natm*ally  if  genera  and  species  were  to  be  considered  as 
entities,  distinct  from»  but  inhering  in,  tiie  individuals  composing  them< 
If  man  was  a  substance  inhering  in  each  individual  man,  die  essence  of 
mstn  (whatever  that  miffht  mean),  was  naturally  supposed  to  accom- 
pany it ;  to  inhere  in  John  Thompson,  and  form  the  common  essence 
of  Thompson  and  Julius  Cesar,  it  might  then  be  fairly  said,  that  ra* 
tionality,  being  of  the  essence  of  Man,  was  jof  the  essence  also  of 
Thompson*  But  if  Man  altogether  be  only  the  individual  men  and  a 
name  bestowed  upon  them  in  consequence  of  certain  common  proper- 
ties, what  becomes  of  John  Thompson's  essence  ? 

A  fundamental  error  is  seldom  expelled  from  philosophy  by  a  single 
victory.  It  retreats  slowly,  defends  every  inch  of  ground,  and  often 
retains  a  footing  in  some  remote  fastness  af):er  it  has  been  driven  fi:x>m 
the  open  country.  The  essences  of  individuals  were  an  unmeaning 
figment  arising  from  a  misapprehension  of  the  essences  of  classes,  yet 
even  Locke,  when  he  extiipated  the  parent  error,  could  not  shake 
himself  free  from  tiiat  which  was  its  fruit.  He  distinguished  two  sorts 
of  essences,  Real  and  NominaL  His  nominal  essences  were  the  es- 
sences of  classes,  explained  nearly  as  we  have  now  explained  them. 
Nor  is  anything  wanting  to  render  the  third  book  of  Locke's  Essay  a 
nearly  perfect  treatise  on  the  connotation  of  names,  except  to  free  its 
language  from  the  assumption  of  what  are  called  Abstract  ideas,  which 
unfortimaftely  is  involved  in  the  phraseology,  although  not  necessarily 
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connected  with  the  thoughts,  contained  in  that  immortal  Third  Book.* 
But,  besides  nominal  essences,  he  admitted  real  essences,  or  essences 
of  individual  objects,  which  he  supposed  to  be  the  causes  of  the  sensi* 
ble  properties  of  those  objects.  We  know  not  (said  he),  what  these 
are  (and  this  acknowledgment  rendered  the  fiction  comparatively  in- 
nocuous) ;  but  if  we  did,  we  could,  from  them  alone,  demonstrate  the 
sensible  properties  of  the  object,  as  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of  the  triangle.  I  shall  haye  occasion 
to  revert  to  this  theory  in  treating  of  Demonstration,  and  of  the  con- 
ditions under  which  one  property  of  a  thing  admits  of  being  demon- 
strated from  another  property.  It  is  enough  here  to  remark  that 
according  to  this  definition,  the  real  essence  of  an  object  has,  in  the 
progress  of  physics,  come  to  be  conceived  as  nearly  equivalent,  in  the 
case  of  bodies,  to  their  corpuscular  structure :  what  it  is  now  supposed 
to  mean  in  the  case  of  any  other  entities,  I  would  not  take  upon  my- 
self to  define. 

§  4.  An  essential  proposition,  then,  is  one  which  is  purely  verbal ; 
which  asserts  of  a  thmg  under  a  particular  name,  only  what  is  asserted 
of  it  in  the  fact  of  calling  it  by  that  name ;  and  which  therefore  either 
gives  no  information,  or  gives  it  respecting  the  name,  not  the  thing. 
Non-essential,  or  accidental  jjropositions,  on  the  contraiy,  may  be  called 
Real  Propositions,  in  opposition  to  Verbal.  They  precucate  of  a  thing, 
some  fact  not  involved  in  the  signification  of  the  name  by  which  the 
proposition  speaks  of  it;  some  attribute  not  connoted  by  that  name. 
Such  are  all  propositions  concerning  things  individually  designated, 
and  all  general  or  particular  propositions  in  which  the  predicate  con- 
notes any  attribute  not  connoted  by  the  subject  All  these,  if  true,  add 
to  our  knowledge :  they  convey  information  not  already  involved  in  the 
names  employed.  When  I  am  told  that  all,  or  even  that  some  objects, 
which  have  certain  qualities,  or  which  stand  in  certain  relations,  have 
also  certain  other  qualities,  or  stand  in  certain  other  relations,  I  learn 
from  this  proposition  a  new  fact ;  a  fact  not  included  in  my  knowledge 
of  the  meaning  of  the  words,  nor  even  of  the  existence  of  Things 
answering  to  the  signification  of  those  words.  It  is  this  class  of  propo- 
sitions only  which  are  in  themselves  instructive,  or  from  which  any 
instructive  propositions  can  be  infeiTed. 

Nothing  has  probably  contributed  more  to  the  opinion  so  commonly 
prevalent  of  the  futility  of  the  school  logic,  than  the  circumstance  that 
almost  all  the  examples  used  in  the  common  school  books  to  illustrate 
the  doctrines  of  predication  and  of  the  syllogism,  consist  of  essential 
propositions.  They  were  usually  taken  either  from  the  branches  or 
from  the  main  trunk  of  the  Predicamental  Tree,  which  included  nothing 
but  what  was  of  the  essence  of  the  species  :  Chnne  carpus  est  substantia, 
Omne  animal  est  corpus,  Omnis  lumo  est  corpus^  Omnis  homo  est  ani- 
mal, Omnis  homo  est  rationalis,  and  so  forth.     It  is  far  from  wonderful 

*  The  always  acute  and  often  profound  author  of  An  Outline  of  Sematolqgy  (Mr.  B.  H. 
Smart)  justly  says,  *  Locke  will  be  much  more  intelligible  if,  in  the  majority  of  places,  we 
substitute  *  toe  knowledge  of*  for  what  he  calls, '  the  idea  of' "  (p.  10).  Among  the  many 
criticisms  upon  Locke's  use  of  the  word  Idea,  this  is  the  only  one  which,  as  it  appears  to 
me,  precisely  tuts  the  mark ;  and  I  quote  it  for  the  additional  reason  that  it  precisely  ex- 
presses the  point  of  difference  respecting  the  import  of  Propositions,  between  my  view  and 
what  I  have  called  the  Conceptualist  view  of  them.  Where  a  Conceptualist  says  that  a 
name  or  a  proposition  expresses  our  Idea  of  a  thing,  I  should  generally  say  (instead  of  our 
Idea)  oar  Knowledge,  or  Belief,  conceniing  the  thing  itaell 
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tliat  the  syllogistic  •art  should  have  been  thought  to  be  of  no  use  in 
assisting  correct  reasoning,  when  almost  the  only  propositions  which, 
in  the  hands  of  its  professed  teachers,  it  was  employed  to  prove,  were 
such  as  every  one  assented  to  without  proof  the  moment  he  compre- 
hended the  meaning  of  the  words :  and  stood  exactly  on  a  level,  in 
point  of  evidence,  with  the  premises  from  which  they  were  drawn.  I 
have,  therefore,  throughout  this  work,  studiously  avoided  the  employ- 
ment of  essentisd  propositions  as  examples,  except  where  the  nature  of 
the  principle  to  be  illustrated  specifically  required  them. 

.  §  6.  With  respect  to  pr^ositions  which  do  convey  information, 
which  assert  something  of  a  Thing,  under  a  name  that  does  not  already 
presuppose  what  is  about  to  be  asserted,  there  are  two  different  aspects 
m  which  these,  or  rather  such  of  them  as  are  general  propositions,  may 
be  considered :  we  may  either  look  at  them  as  portions  of  specula- 
tive truth,  or  as  memoranda  for  practical  use.  According  as  we  con- 
sider propositions  in  one  or  the  other  of  these  lights,  their  import  may 
be  conveniently  expressed  in  one  or  in  the  other  of  two  formulas. 

According  to  the  formula  which  we  have  hitherto  employed,  and 
which  is  best  adapted  to  express  the  import  of  the  proposition  as  a 
portion  of  our  theoretical  knowledge.  All  men  are  mortal,  means  that 
the  attributes  of  man  are  always  accompanied  by  the  attribute  mor- 
tality :  No  men  are  gods,  means  that  the  attributes  of  man  are  never 
accompanied  by  the  attributes,  or  at  least  never  by  al}  the  attributes, 
of  a  god.  But  when  the  proposition  is  considered  as  a  memorandum 
for  practical  use,  we  shall  find  a  different  mode  of  expressing  the  same 
meaning  better  adapted  to  indicate  the  office  which  the  proposition 
performs.  The  practical  use  of  a  proposition  is  to  apprise  or  remind 
us  what  we  have  to  expect  in  any  mdividual  case  which  comes  within 
the  assertion  contained  in  the  proposition.  In  reference  to  tliis  pur- 
pose, the  proposition,  All  men  are  mortal,  means  that  the  attributes  of 
man  are  evidence  of,  are  a  mark  of,  mortality ;  an  indication  by  which 
the  presence  of  that  attribute  is  made  manifest  No  men  are  gods, 
means  that  the  attributes  of  man  are  a  mark  or  evidence  that  some  or 
all  of  the  attributes  of  a  god  are  not  there ;  that  where  the  former  are, 
we  need  not  expect  to  find  the  latter. 

These  two  forms  of  expression  are  at  bottom  equivalent ;  but  the 
one  points  the  attention  more  directly  to  what  a  proposition  means,  the 
latter  to  the  manner  in  which  it  is  to  be  used. 

Now  it  is  to  be  observed  that  Reasoning  (the  subject  to  which  we 
are  next  to  proceed)  is  a  process  into  which  propositions  enter  not  as 
ultimate  results,  but  as  means  to  the  establishment  of  other  proposi- 
tions. We  may  expect,  therefore,  that  the  mode  of  exhibiting  the 
import  of  a  general  proposition  which  shows  it  in  its  application  to 
practical  use,  will  best  express  the  fiinction  which  propositions  per- 
form in  Reasoning.  And  accordingly,  in  the  theory  of  Reasoning,  the 
mode  of  viewing  the  subject  which  considers  a  Proposition  as  asserting 
&at  one  fact  or  phenomenon  is  a  mark  or  evidence  o£  another  fact  or 
phenomenon,  will  be  found  almost  indispensable.  For  the  pui*poses 
of  that  Theory,  the  best  mode  of  defining  the  import  of  a  proposition 
is  not  the  mode  which  shows  the  most  clearly  what  it  is  in  itself,  but 
that  which  most  distinctly  suggests  the. manner  in  which  it  may  be 
made  available  for  advancing  from  it  to  other  propositions. 
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CHAPTER  VII. 

^  or  THE  NATUIB  OP  CLASSIFICATION,  AND  THE  FIVE  PftEDtCABLSS. 

§  1.  In  examining  into  the  nature  of  general  propositions,  we  hav« 
adverted  much  less  than  is  usual  with  Logicians,  to  the  ideas  of  a 
Class,  and  Classification ;  ideas  which,  since  die  Realist  doctrine  of 
General  Substances  wont  out  of  vogue,  have  formed  the  basis  of  almost 
every  attempt  at  a  philosophical  theory  of  general  terms  and  general 
propositions.  We  have  considered  general  names  as  having  a  mean- 
mg,  quite  independently  of  their  being  the  names  of  classes.  That 
circumstance  is  in  truth  accidental,  it  beitig  whoUy  immaterial  to  the 
signification  of  the  name  whether  there  are  many  objects  or  only  one 
to  which  it  happens  to  be  applicable,  or  whether  there  be  any  at  alL 
God  is  as  much  a  general  term  to  the  Christian  or  the  Jew  as  to  the 
Polytheist;  and  dragon,  hippo^ff,  chimera,  mermaid,  ghost^  are  as 
much  so  as  if  real  objects  existed,  corresponding  to  diose  names. 
Every  name  the  signification  of  which  is  constituted  by  attributes,  is 
potentially  a  name  of  an  indefinite  number  of  objects ;  but  it  needs 
not  be  actually  the  name  of  any;  and  if  of  any,  it  may  be  the  name  of 
only  one.  As  soon  as  we  employ  a  name  to  connote  attributes,  the 
things,  be  they  more  or  fewer,  which  happen  to  possess  those  attri- 
butes, are  constituted,  ipsa  facto  ^  a  class.  But  in  predicating  the  name 
we  predicate  only  the  attributes;  and  the  &ct  ot  belonging  to  a  class 
does  not,  in  ordinary  cases,  come  into  view  at  alL 

Although,  however,  Predication  does  not  presuppose  ClassificatioD^ 
and  although  the  theory  of  Names  and  of  Propositions  is  not  cleared 
up,  but  only  encumbered,  by  intruding  the  idea  of  classification  into 
it,  there  is  nevertheless  a  close  connexion  between  Classification,  and 
die  employment  of  General  Names.  By  every  general  name  which 
we  introduce,  we  create  a  class,  if  there  be  any  existing  things  to 
compose  it ;  that  is,  any  Things  corresponding  to  the  signification  of 
die  name.  Classes,  therefore,  mosdy  owe  dieir  existence  to  general 
language.  But  general  language,  also,  though  that  is  not  the  most 
common  case,  sometimes  owes  its  existence  to  classes.  A  general, 
which  is  as  much  as  to  say  a  significant,  name,  is  indeed  moAtly  intro- 
duced because  we  have  a  signification  to  express  by  it ;  because  we 
need  a  word  by  means  of  which  to  predicate  the  attributes  which  il 
connotes.  But  it  is  also  true  diat  a  name  is  sometimes  introduced  be- 
cause we  have  found  it  convenient  to  create  a  class ;  because  we  have 
diought  it  useful  for  the  regulation  of  our  mental  operations,  that  a 
certain  group  of  objects  should  be  thought  of  together.  A  naturalist, 
for  purposes  connected  with  his  particular  science,  sees  reason  to  dis- 
tribute the  animal  or  vegetable  creation  into  certain  groups  radier 
than  into  any  others,  and  he  requires  a  name  to  bind,  as  it  were,  each 
of  his  groups  together.  It  must  not,  however,  be  supposed  that  sud» 
names,  when  introduced,  difier  in  any  respect,  as  to  tneir  mode  of  sig- 
nification, from  odier  connotative  names.  The  classes  which  diey  &- 
note  are,  as  much  as  any  other  classes,  constituted  by  certain  common 
attributes ;  and  their  names  are  significant  of  diose  attributes,  and  of 
nothing  eke.  The  names  of  Cuvier's  classes  and  ordeni,  Planti^ 
grades,  DigUigrades^  &«.,  are  as  much  the  exproBsion  of  attributes,  at 
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if  those  names  had  preceded,  instead  of  growing  out  of,  his  Classifica- 
tion of  Animals.  The  only  peculiarity  of  the  case  is,  that  the  conve- 
nience of  classification  was  here  the  primary  motive  for  introducing  the 
names ;  while  in  other  cases  the  name  is  introduced  as  a  means  of 
predication,  and  the  formation  of  a  class  denoted  by  it  is  only  an  indi- 
rect consequence. 

The  principles  which  ought  to  regulate  Classification  as  a  logical 
process  subservient  to  the  investigation  of  truth,  cannot  be  discussed  to 
any  purpose  imtil  a  much  later  stage  of  our  inquiry.  But,  of  classifi- 
cation as  resulting  from,  and  implied  in,  the  fact  of  employing  general 
language,  we  cannot  forbear  to  treat  here,  without  leaving  the  theory 
of  general  names,  and  of  their  employment  in  nredication,  mudlated 
and  formless. 

§  2.  This  portion  of  the  theory  of  general  language  is  the  subject  of 
what  is  termed  the  doctrine  of  the  Predicables ; — a  set  of  distinctions 
handed  down  from  Aristotle  and  his  follower.  Porphyry,  many  of 
which  have  taken  a  firm  root  in  scientific,  and  some  of  them  even  in 
popular,  phraseology.  The  Predicables  are  a  five-fold  division  of"G€n- 
eral  Names,  not  grounded  as  usual  upon  a  difference  in  their  mean- 
ing, that  is,  in  the  attribute  which  they  connote,  but  upon  a  difierence 
in  die  kind  of  class  which  they  denote.  We  may  preoicate  of  a  thing 
five  different  varieties  of  class-name : — 

A  genuB  of  the  thing         (y^oq)- 

A  specie*  (eZdo^). 

A  differentia  (diatpopa). 

A  proprium  (Idi&v), 

An  accidena  {avfip€Pffx6c)» 

It  is  to  be  remarked  of  these  distinctions,  that  they  express,  not 
what  the  predicate  is  in  its  own  meaning,  but  ^rhat  relation  it  bears  to 
the  subject  of  which  it  happens  on  the  particular  occasion  to  be  predi- 
cated.  There  are  not  some  names  which  are  exclusively  genera,  and 
others  which  are  exclusively  species*  or  differentiaB :  but  the  same 
name  is  referred  to  one  or  another  Predicable,  according  to  the  sub- 
ject of  which  it  is  predicated  on  the  particular  occasion.  Animal,  for 
mstance,  is  a  genus  with  respect  to  Man,  or  John ;  a  species  with  re- 
spect to  Substance  or  Being.  Rectangular  is  one  of  the  Differentia  of 
a  geometrical  square  :  it  is  flierely  one  of  the  Accidentia  of  the  table 
on  which  I  am  writing.  The  words,  genus,  species,  &c.,  are  therefore 
relative  terms ;  they  are  names  applied  to  certain  predicates,  to  ex- 
press the  relation  between  them  and  some  given  subject:  a  relation 
grounded,  as  we  shall  see,  not  upon  what  the  predicate  connotes,  bat 
upon  the  class  which  it  denot&a^  and  upon  the  place  which,  in  some 
given  classification,  that  class  occupies  relatively  to  the  particular 
subject. 

§  3.  Of  these  fi^e  names,  two,  Genus  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  acceptation  not  precisely  agreeing  with 
their  philosophical  meaning,  but  have  also  acquired  a  popular  accep- 
tation, much  more  general  t^an  either.  In  this  popular  sense  any  two 
classes,  one  of  which  includes  the  whole  of  the  other  and  more,  may 
be  called  a  Genus  and  a  Species.  Such,  for  instance,  are  Animsd  and 
Man ;  Man  and  Mathematician,  Animal  is  a  genus ;  Man  and  Brute 
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are  its  two  species ;  or  we  may  divide  it  into  a  gieater  number  of 
species,  as  man,  horse,  dog,  &c.  Biped,  or  two-footed  oMtmal,  may 
also  be  considered  a  genus,  of  which  man  and  bird  are  two  speciee. 
Ta9t€  is  a  genus,  of  w^ich  sweet  taste,  sour  taste,  salt  taste,  &c.,  are 
species.  Virtue  is  a  genus ;  justice,  prudence,  courage^  fortitude, 
generosity,  &c.,  are  its  species. 

The  same  class  which  is  a  genus  with  reference  to  the  sab-claases 
or  species  included  in  it,  may  be  itself  a  species  with  reference  to  a 
more  comprehensive,  or,  as  it  is  often  called,  a  superior,  genus.  Man 
is  a  species  with  reference  to  animal,  but  a  genus  with  reference  to 
the  species  mathematician.  Animal  is  a  genus,  divided  into  two 
species,  man  and  brute;  but  animal  is  also  a  species,  which,  with 
another  species,  vegetable,  makes  up  the  genus,  organized  being. 
Biped  is  a  genus  with  reference  to  man  and  bird,  but  a  species  wim 
respect  to  the  superior  genus,  animal.  Taste  is  a  genus  divided  into 
species,  but  also  a  species  of  the  genus  sensation.  Virtue,  a  genua 
with  reference  to  justice,  temperance,  &c.,  is  one  of  the  species  of  the 
genus,  mental  qu^ty. 

In  this  popular  sense  the  words  Genus  and  Species  have  passed 
into  common  discourse.  And  it  should  be  observed  that,  in  ordinary 
parlance,  not  the  name  of  the  class,  but  the  class  itself,  is  said  to  be 
the  genuK  or  species ;  not,  of  course,  the  class  in  the  sense  of  each 
individual  of  that  class,  but  the  individuals  collectively,  considered  aa 
^n  aggregate  whole  ;  the  names  by  which  the  class  is  designated  being 
then  called  not  the  genus  or  species,  but  the  generic  or  specific  name. 
And  this  is  an  admissible  form  of  expression ;  nor  is  it  of  any  import- 
ance which  of  the  two  modes  of  speaking  we  adopt,  provided  the  rest 
of  our  language  is  consistent  with  it ;  but  if  we  call  the  class  itself  the 
genus,  we  must  not  thlk  of  predicating  the  genus.  We  predicate  of 
man  the  name  mortal ;  imd  by  predicating  the  name,  we  may  be  said, 
in  an  intelligible  sense,  to  predicate  what  the  name  expresses,  the 
attribute  mortality ;  but  in  no  allowable  sense  of  the  word  predication 
do  we  predicate  of  man,  the  cUus  mortal  We  predicate  of  him  the 
fact  o£  belonging  to  the  class. 

Bv  the  Aristotelian  logicians,  the  terms  genus  and  species  were 
used  in  a  more  restricted  sense.  They  did  not  admit  every  class 
which  could  be  divided  into  other  clasbes  to  be  a  genus,  or  every  class 
which  could  be  included  in  a  larger  class  to  be  a  species.  Animal 
was  by  them  considered  a  genus :  and  man  and  brute  co-ordinate 
species  under  that  genus :  biped  would  not  have  been  admitted  to  be 
a  genus  with  reference  to  man,  but  a  proprium  or  accident  only.  It 
was  requisite,  according  to  their  theory,  that  genus  and  species  should 
be  of  the  essence  of  the  subject.  Animal  was  of  the  essence  of  man ; 
biped  was  not.  And  in  every  classification  they  considered  some  one 
class  as  the  lowest  or  injima  species ;  man,  for  instance,  was  a  lowest 
species.  Any  fiirther  divisions  into  which  the  class  might  be  capable 
of  being  broken  down,  as  man  into  white,  black,  and  red  m%n,  or  into 
priest  and  layman,  they  did  not  admit  to  be  species. 

It  has  been  seen,  however,  in  the  preceding  chapter,  that  the  dis- 
tinction between  the  essence  of  a  class,  and  the  attributes  or  properties 
which  are  not  of  its  essence, — a  distinction  which  has  riven  occasion 
to  so  much  abstruse  speculation,  and  to  which  so  mystenous  a  charac- 
ter was  foimerly,  and  by  many  writers  is  still,  attached,— -amounts  to 
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nothing  more  than  the  diffinrenca  between  tbofte  attributes  of  the  olaaiB 
which  are,  and  thoae  which  are  not,  involved  in  the  signification  of  the 
class-name.  As  applied  to  indLnduals,  the  word  Essence,  we  found, 
has  no  meaning,  except  in  oonnexioQ  with  the  exploded  tenets  of  the 
Aealists ;  and  what  the  schoohmen  chose  to  call  the  essence  of  an  indir 
Tidual»  was  simply  the  essence  of  die  class  to  which  that  individuid 
was  most  familiarly  referred. 

Is  there  no  difference,  then,  exe^  fliis  merely  verbal  one,  between 
the  classes  which  the  schoolmen  admitted  to  be  genera  or  species,  and 
those  to  which  they  refused  the  title  1  Is  it  an  error  to  regard  some  of 
the  differences  which  exist  amoi^  objects  as  differences  tit  kind  (jgenert 
or  specie),  and  others  only  as  di&rences  in  the  accidents  1  Were  the 
schoolmen  right  or  wrong  in  giving  to  some  of  the  classes  into  whidi 
things  may  be  divided,  Uie  name  of  kindSj  and  considering  others  as 
secondary  divisions,  grounded  upon  differences  of  a  comparatively 
superficial  nature  1  Examination  will  show  that  the  Aristotelians  did 
mean  something  by  this  distinction,  and  something  impcMtant;  but 
which,  being  but  indistinctly  conceived,  was  inadequately  expressed 
by  the  phraseology  of  essences,  and  by  the  various  other  modes  of 
speech  to  which  they  had  recourse. 

§  4.  It  is  a  fundamental  principle  in  logic,  that  the  power  of  framing 
classes  is  unlipaited,  as  long  as  there  is  any  (even  the  smallest)  differ- 
ence to  foimd  a  distinction  upon.  Take  any  attribute  whatever,  and 
if  some  things  have  it,  and  omers  have  not,  we  may  ground  upon  the 
attribute  a  division  of  all  things  into  two  classes  j  and  we  actually  do 
so,  the  moment  we  create  a  name  which  connotes  the  attribute.  The 
number  of  possible  classes,  therefore,  is  boundless;  and  there  are  as 
many  actual  classes  (either  of  real  or  of  inxaginary  things)  as  there  are 
general  names,  positive  and  negative  together. 

But  if  we  contemplate  any  one  of  the  classes  so  formed,  such  as  the 
class  animal  or  plant,  or  the  class  sulphur  or  phosphorus,  or  the  class 
white  or  red,  and  consider  in  what  particulars  the  mdividuak  included 
in  the  class  differ  from  those  which  do  not  come  within  it,  we  find  a 
very  remarkable  diversity  in  this  respect  between,  some  classes  and 
otheis.  There  are  some  classes,  the  things  contained  in  whidh  differ 
firom  other  things  oniy  in  certain  particulus  which  may  be  numbwed ; 
while  others  difTer  in  more  than  can  be  numbered,  more  even  than  we 
need  ever  expect  to  know.  Some  classes  have  little  or  nothing  in 
common  to  characterize  them  by,  except  precisely  what  is  connoted 
by  the  name :  white  things,  for  example,  are  not  distingui^ed  by  any 
common  properties  except  whiteness  ;  or  if  they  are,  it  is  only  by  such 
as  are  in  some  way  dependent  upon,  or  connected  with,  whiteness. 
But  a  hundred  generations  have  not  exhausted  the  common  properties 
of  animals  or  of  plants,  of  sulphur  or  of  phosphorus ;  nor  do  we  suppose 
them  to  be  exhaustible,  but  proceed  to  new  observations  and  experi- 
ments, in  the  full  confidence  of  discovering  new  propeides  which  were 
by  no  means  implied  in  those  we  previou^y  knew.  WhUe,  if  any  one 
were  to  propose  for  investigation  the  common  properties  of  all  things 
which  are  of  the  same  color,  the  same  shape,  or  the  same  specific 
gravity,  the  absurdity  would  be  palpable.  We  have  no  ground  to 
believe  that  any  such  common  properties  exist,  except  such  as  may  be 
shown  to  be  involved  in  the  supposition  itself,  or  to  be  derivable  from 
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it  by  some  law  of  causation.  It  appears,  therefore,  that  the  propertieB, 
on  which  we  ground  our  classes,  sometimes  exhaust  all  that  the  class 
has  in  common,  or  contain  it  all  by  some  mode  of  implication ;  but  in 
other  instances  we  make  a  selection  of  a  few  properties  from  among 
not  only  a  greater  number,  but  a  number  inexhaustible  by  us,  and  to 
which  as  we  know  no  bounds,  they  may,  so  far  as  we  are  concerned, 
be  regarded  as  infinite. 

There  is  no  impropriety  in  sayin?  that  of  these  two  classifications, 
the  one  answers  to  a  much  more  radical  distinction  in  the  things  thenn 
selves,  than  the  other  does.     And  if  any  one  even  chooses  to  say  that 
the  one  classification  is  made  by  nature,  the  other  by  us  for  our  conve- 
nience,  he  will  be  right ;  provided  he  means  no  more  than  this — that 
where  a  certain  apparent  difierence  between  things  (although  perhaps 
in  itself  of  little  moment)  answers  to  we  know  not  what  number  of 
other  differences,  pervading  not  only  their  known  properties  but  prop- 
erties yet  undiscovered,  it  is  not  optional  but  imperative  to  recognize 
this  difference  as  the  foundation  of  a  specific  distinction :  while,  on  the 
contrary,  differences  that  are  merely  finite  and  determinate,  like  those 
designated  by  the  words  white,  black,  or  red,  may  be  disregarded  if 
the  purpose  for  which  the  classification  is  made  does  not  require  atten- 
tion to  those  particular  properties.    The  differences,  however,  are  made 
by  nature,  in  both  cases ;  while  the  recognition  of  those  difierences  as 
grounds  of  classification  and  of  naming,  is,  equally  in  both  cases,  the  act 
of  man :  only  in  the  one  case ^  the  ends  of  language  and  of  classification 
would  be  subverted  if  no  notice  were  taken  of  the  difference,  while  in 
the  other  case,  the  necessity  of  taking  notice  of  it  depends  upon  the 
importance  or  unimpottance  of  the  particular  qualities  in  which  the 
difference  happens  to  coi^ist. 

Now,  these  classes,  distinguished  by  unknown  multitudes  of  prop- 
erties, and  not  solely  by  a  few  determinate  ones,  are  the  only  classes 
which,  by  the  Aristotelian  logicians,  were  considered  as  genera  or 
species.  Differences  which  extended  to  a  certain  property  or  proper- 
ties, and  there  terminated,  they  considf^red  as  differences  only  in  the 
accidents  of  things ;  but  where  any  class  differed  from  other  things  by 
an  infinite  series  of  differences,  known  and  tmknown,  they  considered 
the  distinction  as  one  of  kind,  and  spoke  of  h  &&  beiilg  an  essential 
difference,  which  is  also  one  of  the  usual  meanihgs  of  Uiat  vague  ex- 
pression at  the  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  drawing  a  broad 
line  of  separation  between  these  two  kinds  of  classes  and  of  class-dis- 
tinctions, I  shall  not  only  retain  the  division  itself,  but  continue  to 
express  it  in  their  language.  According  to  that  language,  the  proxi- 
mate (or  lowest)  Kind  to  which  any  individual  is  referable,  is  called 
its  species.  Conformably  to  this,  Sir  Isaac  Newton  would  be  s^d  to 
be  of  the  species  man.  There  are  indeed  numerous  sub-classes  in- 
cluded in  the  class  man,  to  which  Sir  Isaac  Newton  also  belongs ;  ^ 
for  example,  Christian,  and  Englishman,  and  Mathematician.  But 
these,  though  distinct  classes,  are  not,  in  our  sense  of  the  term,  distinct 
Rinds  of  men.  A  Christian,  for  example,  differs  from  other  human 
beings ;  but  he  differs  only  in  the  attribute  which  the  word  expresses, 
namely,  belief  in  Christianity,  and  whatever  else  that  implies,  either  aa 
involved  in  the  fact  itself,  or  connected  with  it  through  some  law  of 
cause  and  effect.    We  should  never  think  of  inquiring  what  propetties, 
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unconnected  with  Cbristianity,  are  common  to  all  Christians  and  pe* 
culiar  to  them ;  while  in  regard  to  all  Men,  physiologists  are  perpetu- 
ally carrying  on  such  an  inquiry ;  nor  is  the  answer  over  likely  to  be 
completed.  Man,  therefore,  we  may  be  permitted  to  call  a  species ; 
Christian,  or  Mathematician,  we  caimot. 

Note  here,  that  it  is  by  no  means  intended  to  imply  that  there  may 
not  be  different  Kinds,  or  logical  species,  of  man.  The  various  races 
and  temperaments,  the  two  sexes,  and  even  the  yarious  ages,  may  be 
differences  of  kind,  within  our  meaning  of  the  term.  I  say,  they  may 
be ;  I  do  not  say,  they  are.  For  in  the  progress  of  physiology  it  may 
be  made  out,  that  die  differences  which  distinguish  different  races, 
sexes,  &C.,  from  one  another,  follow  as  consequences,  under  laws  of 
nature,  from  some  one  or  a  few  primary  differences  which  can  be  pre* 
cisely  determined,  and  which,  as  the  phrase  is,  account  for  all  the  rest. 
If  this  be  so,  these  are  not  distinctions  in  kind ;  no  more  than  Chris- 
tian, Jew,  Mussulman,  and  Pagan,  a  difference  which  also  carries 
many  consequences  along  with  it.  And  in  this  way  classes  are  often 
mistaken  for  real  kinds,  which  are  afterwards  proved  not  to  be  so. 
But  if  it  shall  turn  out,  that  the  differences  are  not  capable  of  being 
accounted  for,  then  man  and  woman,  Caucasian,  Mongolian,  and  Ne- 
gro, &;c.,  are  really  different  Rinds  of  human  beings,  and  entitled  to 
be  ranked  as  species  by  the  logician ;  though  not  by  the  naturalist. 
Por  (as  already  hinted)  the  word  species  is  used  in  a  very  different 
signification  in  logic  and  in  natural  history.  By  the  naturalist,  organ- 
ized beings  are  never  said  to  be  of  different  species,  if  it  is  supposed 
that  they  could  possibly  have  descended  frt>m  the  same  stock.  That, 
however,  is  a  sense  artificially  given  to  the  word,  for  the  technical  pur- 
poses of  a  particular  science.  To  the  logician,  if  a  negro  and  a  white 
man  differ  m  the  same  manner  (however  less  in  degree),  as  a  horse 
and  a  camel  do,  that  is,  if  their  differences  are  inexhaustible,  and  not 
referrible  to  any  common  cause,  they  are  different  species,  whether 
they  are  both  descended  from  Noah  or  not.  But  if  their  diftbrences 
can  all  be  traced  to  climate  and  habits,  they  are  not,  in  the  logician's 
view,  specifically  distinct. 

liVben  the  infima  species,  or  proximate  Kind,  to  which  an  individual 
belongs,  has  been  ascertained,  the  properties  common  to  that  Kind 
include  necessarily  the  whole  of  the  common  properties  of  every  other 
real  Kind  to  which  the  individual  can  be  referrible.  Let  the  individ- 
ual, for  example,  be  Socrates,  and  Ihe  proximate  Kind,  man.  Animal, 
or  living  creature,  is  also  a  real  Kind,  and  includes  Socrates ;  but  since 
it  likewise  includes  man,  or  in  other  words,  since  all  men  are  animals, 
the  properties  common  to  animals  form  a  portion  of  the  common  prop- 
erties of  the  sub-class,  man :  and  if  there  be  any  class  which  includes 
Socrates  without  including  man,  that  class  is  not  a  real  Kind.  Let  the 
class,  for  example,  be  Jlat-nosed ;  that  being  a  class  which  includes 
Socrates,  without  including  all  men.  To  determine  whether  it  is  a 
real  Kind,  we  must  ask  ourselves  this  question :  Have  all  flat-nosed 
animals,  in  addition  to  whatever  is  implied  in  their  flat  noses,  any 
common  properties,  other  than  those  which  are  common  to  all  animals 
whatever  ]  If  they  had ;  if  a  flat  nose  were  a  mark  or  index  to  an  in- 
definite number  of  other  peculiarities,  not  deducible  from  the  former 
by  any  ascertainable  law ;  then  out  of  the  class  man  we  might  cut  an- 
other class,  flat-nosed  man,  which,  according  to  our  definition,  would 
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be  a  Kind.  But  if  we  could  do  thiB^  man  would  not  be,  as  it  was  89^ 
sumed  to  be,  the  proxinmc^  Kind.  Therefore  the  propeitiea  of  the 
proximate  Kind  do  comprehend  those  (whether  known  or  unknown) 
of  all  other  Kinds  to  which  the  indiridual  belongs;  which  was  the 
point  we  undertook  to  prove.  And  henee,  everjr  other  Kind  which  ia 
predicable  of  the  indiyiduai,  will  be  to  the  proximate  Kind  in  the  re- 
lation of  a  genus,  according  to  even  the  popular  acceptation  of  the 
terms  genus  and  species ;  tibat  is,  it  will  be  a  larger  class,  including  it 
and  more. 

We  are  now  able  to  fix  also  the  logical  meaning  of  these  terms. 
Everj  class  which  is  a  real  Kind,  that  is,  which  is  distinguished  from 
all  other  classes  by  an  indeterminate  multitude  of  properties  not  deny* 
able  from  another,  is  ei^er  a  genus  or  a  species.  A  Kind  which  is  not 
divisible  into  Other  Kinds,  cannot  be  a  genus,  because  it  has  no  species 
under  it;  but  it  is  itself  a  species,  both  with  reference  to  the  indi* 
viduals  below  and  to  the  genera  above  (Species  PreedicabiHs  an4  Species 
Subjicibilis).  But  every  Kind  which  admits  of  division  into  real  Kinds 
(as  animal  into  quadruped,  bird,  &:c.,  or  quadruped  into  various  species 
of  (juadrupedB)  is  a  genus  to  all  below  it,  a  species  to  aU  genera  in 
which  it  is  itself  included.  And  here  we  may  close  this  part  of  the 
discussion,  and  pass  to  the  three  remaining  predicables,  Differentia, 
Proprium,  and  Accidens. 

§  5.  To  begin  with  Differentia.  This  word  is  correlative  with  the 
words  genus  and  species,  and  as  all  agree,  it  signifies  the  attribute 
which  distinguishes  a  given  species  from  every  other  species  of  the 
same  genus.  This  is  so  far  clear:  but  tahich  of  the  distinmishing 
attributes  does  it  signify  t  For  we  have  seen  that  every  Kind  (and  a 
species  must  be  a  ICind)  is  distinguished  from  other  Kinds  not  by  any 
one  attribute,  but  by  an  indefinite  number.  Man,  for  instance,  is  a 
species  of  the  genus  animal ;  Rational  (or  rationality,  for  it  is  of  no 
consequence  whether  we  use  the  concrete  or  the  abstract  form)  is  gen- 
erally assigned  by  logicians  as  the  Differentia;  and  doubtless  this 
attribute  serves  the  pmrpose  of  distinction :  but  it  has  also  been  re- 
marked of  man,  that  he  is  a  cooking  animal;  the  only  animal  that 
dresses  its  food.  This,  therefore,  is  another  of  the  attributes  by  which 
the  species  man  is  distinguished  from  other  species  of  the  same  genus; 
would  this  attribute  serve  equally  well  for  a  differential  The  Aristo- 
telians say  No ;  having  laid  it  down  that  the  differentia  must,  like  the 
genus  and  species,  be  of  the  essence  of  the  subject. 

And  here  we  lose  even  that  vestige  of  a  meaning  grounded  in  the 
nature  of  the  things  themselves,  which  maybe  supposed  ta  be  attached 
to  the  word  essence  when  it  is  said  that  genus  and  species  must  be  of 
the  essence  of  the  thing.  There  can  be  no  doubt  that  when  the  school- 
men talked  of  the  essences  of  things  as  opposed  tQ  their  accidents,  they 
had  confusedly  in  view  the  distinction  between  differences  of  kind,  and 
the  differences  which  are  not  of  kind;  they  meant  to  intimate  that 
genera  and  species  must  be  Kinds.  Their  notion  of  the  essence  of  a 
niing  was  a  vague  notion  of  a  something  which  makes  it  what  it  is,  t.  e^ 
which  makes  it  the  Kind  of  thing  that  it  is — ^which  causes  it  to  have  all 
that  variety  of  properties  which  distinguish  its  Kind.  But  when  the 
matter  came  to  oe  looked  at  more  closely,  nobody  could  discover  what 
caused  the  thing  to  have  all  those  properties,  nor  even  that  there  was 
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anything  which  cansed  it  to  have  them.  Logicians,  however,  not  liking 
to  admit  this,  and  being  unable  to  detect  what  made  the  thing  to  be 
what  it  was,  satisfied  themselves  with  what  made  it  to  be  what  it  was 
called.  Of  the  innumerable  proj^rties,  known  and  unknown,  that  are 
common  to  the  class  man,  a  portion  only,  and  of  course  a  very  small 
portion,  are  connoted  by  its  name :  these  few,  however,  will  naturally 
have  be^n  thus  distinguished  from  the  rest  eilher  for  their  greater 
obviousness,  or  for  greater  supposed  importance.  These  properties^ 
then,  which  w«re  connoted  by  the  name,  logicians  seized  upon,  and 
called  them  the  essence  of  the  species ;  and  not  stopping  there,  they 
affirmed  them,  in  the  case  of  the  ii^ma  species,  to  be  ^e  essence  of  the 
inoividual  too ;  for  it  was  their  maxim,  that  the  species  contained  the 
**  whole  essence'*  <rfthe  thing.  Metaphysics,  that  fertile  field  of  delu- 
sion propagated  by  language,  does  not  afford  a  more  sinial  instance  of 
such  delusion.  On  this  account  it  was  that  rationality,  being  connoted 
by  the  name  man,  vf as  allowed  to  be  a  differ^tfia  of  the  class ;  but  the 
peculiarity  of  cooking  their  fopd,  not  bdag  connoted,  was  relegated  to 
the  class  of  accidentiid  properties. 

The  distinction,  thensfore,  between  Dififerentia*  Propiium,  and  Acci* 
dens,  is  not  founded  in  the  nature  of  things,  but  in  the  connotation  of 
names ;  and  we  must  seek  it  there  if  we  wish  to  find  what  it  is. 

From  the  fact  that  the  genus  includes  the  species,  in  other  words, 
i20notes  more  than  the  species,  or  is  predicable  of  a  greater  number  of 
individuals,  it  follows  that  the  species  must  connote  more  than  the 
genns.  It  must  connote  all  the  attributes  which  the  genus  connotes^ 
or  there  would  be  nothing  to  prevent  it  from  denoting  individuals  not 
included  in  the  genus.  And  it  mtist  connote  something  besides,  other* 
wise  it  woiild  include  &e  whole  genus.  Animal  denotes  all  the  indi- 
viduals denoted  by  man,  and  many  more.  Man,  therefore,  must  con- 
note all  that  animal  connotes,  otbearwise  there  might  be  men  who  were 
not  animals ;  and  it  must  connote  something  more  than  animal  connotes, 
otherwise  all  animals  would  be  men.  This  surplus  of  connotation-— this 
which  the  species  connotes  over  and  above  the  connotation  of  the  genua 
-^is  the  Differentia,  or  specific  ^difference  j  or,  to  state  the  same  prop- 
osition in  other  words,  the  Differentia  is  that  which  must  be  added 
to  the  connotation  of  the  genus,  to  complete  the  connotatiim  of  the 
species. 

The  word  man,  for  instance,  exclusively  of  what  it  connotes  in  com* 
mon  with  animal,  also  connotes  rationality^  and  at  least  some  approxi- 
mation to  that  external  form,  whiqh  we  all  know,  but  which,  as  we 
have  no  name  for  it  considered  in  itself^  we  are  content  to  call  the 
human.  The  differentia,  or  specific  difference,  therefore,  of  man,  as 
referred  to  the  genus  animal,  is  that  outward  form  and  the  possession 
of  reason.  The  Aristotelians  said,  the  possession  of  reason,  without 
the  outward  fi>nn.  But  if  they  adhered  to  this»  they  would  have  been 
obliged  to  call  the  Houyhnhms  men.  The  question  never  arose,  and 
diey  were  never  called  upon  to  decide  how  such  a  case  would  ha;?e 
aSected  their  notion  of  essentiality.  But,  so  fieir  as  it  is  possible  to 
determine  how  language  would  be  used  in  a  case  which  is  purely 
imaginary,  we  may  say  that  the  Houyhnhms  would  not  be  called  men, 
and  that  the  term  man,  therefore,  requires  other  conditions  besides 
rationality.  The  schoolmen,  however,  were  satisfied  with  taking  such 
a  portion  of  the  differentia  as  sufficed  to  distinguish  the  species  firom 
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all  other  existing  things,  although  by  so  domg  they  might  not  ezhauBt 
the  connotation  of  the  name. 

§  6.  And  here,  to  prevent  the  notion  of  differentia  from  being 
restricted  within  too  narrow  limits,  it  is  necessary  to  remark,  that  a 
species,  even  as  referred  to  the  same  genus,  will  not  always  have  the 
same  differentia,  but  a  different  one,  according  to  the  principle  and 
purpose  which  presides  over  the  particular  classification.  For  ex* 
ample,  a  naturalist  surveys  the  various  kinds  of  animals,  and  looks  out 
for  the  classification  of  them  most  in  accordance  with  the  order  in 
which,  for  zoological  purposes,  it  is  desirable  that  his  ideas  should 
arrange  themselves.  With  this  view  he  finds  it  advisable  that  one  of 
his  fundamental  divisions  should  be  into  warm-blooded  and  cold-blood* 
ed  animals ;  or  into  animals  which  breathe  with  lungs  and  those  which 
breathe  v^th  gills ;  or  into  carnivorous,  and  frugivorous  or  graminivor* 
ous ;  or  into  mose  which  walk  on  the  fiat  part  and  those  which  walk  on 
the  extremity  of  the  foot,  a  distinction  on. which  some  of  Cuvier's  fami- 
lies are  fiDunded.  In  doing  this,  the  naturalist  creates  as  many  new 
classes,  which  are  by  no  means  those  to  which  the  individual  animal  is 
familiarly  and  spontaneously  referred ;  nor  should  we  ever  think  of 
assigning  to  them  so  prominent  a  position  in  our  arrangement  of  the 
animal  kingdom,  unless  lor  a  preconcerted  purpose  of  scientific  con- 
venience. And  to  the  liberty  of  doing  this  there  is  no  limit.  In  the 
examples  we  have  given,  the  new  classes  are  real  Rinds,  since  each 
of  the  peculiarities  is  an  index  to  a  multitude  of  properties  belonging 
to  the  class  which  it  characterizes :  but  even  if  the  case  were  other- 
wise—if the  other  properties  of  those  classes  could  all  be  derived,  by 
any  process  known  to  us,  from  the  one  peculiarity  on  which  the  class 
is  founded — even  then,  if  those  derivative  properties  were  of  primary 
importance  for  the  purposes  of  the  naturalist,  he  would  be  warranted 
in  founding  his  primary  division  upon  them. 

If,  however,  practical  convenience  is  a  sufiicient  warrant  for  making 
the  main  demarcations  in  our  arrangement  of  objects  run  in  lines  not 
coinciding  with  any  distinction  of  Kind,  and  so  creating  genera  and 
species  in  the  popular  sense  which  are  not  genera  or  species  in  the 
rigorous  sense  at  all;  a  fortiori  must  we  be  warranted,  when  our 
^nera  and  species  are  real  genera  and  species,  in  marking  the  distinc- 
tion between  them  by  those  of  their  properties  which  considerations 
of  practical  convenience  most  strongly  recommend.  If  we  cut  a 
species  out  of  a  given  genus — ^the  species  man,  tor  instance,  out  of  the 
genus  animal — with  an  intention  on  our  part  that  the  peculiarity  by 
which  we  are  to  be  guided  in  the  application  of  the  name  man  should 
be  rationality,  then  rationality  is  tne  differentia  of  the  species  man. 
Suppose,  however,  that,  being  naturalists,  we,  for  the  purposes  of  our 
particular  study,  cut  out  of  the  genus  animal  the  same  species  man, 
but  with  an  intention  that  the  distinction  between  man  and  all  other 
species  of  animal  should  be,  not  rationality,  but  the  possession  of  *'  four 
incisors  in  each  jaw,  tusks  solitary,  and  erect  posture.''  It  is  evident 
that  the  word  man,  when  used  by  us  as  naturalists,  no  longer  connotes 
rationality,  but  connotes  the  three  other  properties  specified ;  for  that 
which  we  have  expressly  in  view  when  we  impose  a  name,  assuredly 
forms  part  of  the  meaning  of  that  name.  We  may,  therefora,  lay  it 
down  as  a  maxim,  that  wherever  there  is  a  Genus,  and  a  Species 
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marked  out  fixnn  that  genus  by  an  assignable  differentia,  the  name  of 
the  species  must  be  connotative,  and  must  connote  the  differentia; 
but  the  connotation  may  be  special,  not  involved  in  the  signification  of 
the  term  as  ordinarily  used,  but  given  to  it  when  employed  as  a  term  of 
art  or  science.  The  word  Man,  in  common  use,  connotes  rationality 
and  a  certain  form,  but  does  not  connote  the  number  Or  character  of 
the  teeth ;  in  the  Linnsean  system  it  connotes  the  number  of  incisor 
and  canine  teeth,  but  does  not  connote  rationality  nor  any  particular 
form.  The  word  man  has,  therefore,  two  different  meanings;  al- 
though  not  commonly  considered  as  ambiguous^  because  it  happens  in 
both  cases  to  denote  the  same  individual  objects.  But  a  case  is  con- 
ceivable in  which  the  ambiguity  would  become  evident :  we  have  only 
to  imagine  that  some  new  kind  of  animal  were  discovered,  having 
Linnaeus's  three  characteristics  of  humanity,  but  not  rational,  or  not 
of  the  human  form.  In  ordinary  parlance  Uiese  animals  would  not  be 
called  men ;  but  in  natural  history,  they  must  still  be  called  so  by 
those,  if  any  there  be,  who  adhere  to  the  Linnsean  classification ;  and 
the  question  would  arise,  whether  the  word  should  continue  to  be  used 
in  two  senses,  or  the  classification  be  given  up,  and  the  technical 
sense  of  the  term  be  abandoned  along  with  it. 

Words  not  otherwise  connotative  may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  connotation.  Thus  the  word  whiteness, 
as  we  have  so  often  remarked,  connotes  nothing,  it  merely  denotes  the 
attribute  corresponding  to  a  certain  sensation ;  but  if  we  are  making 
a  classification  of  colors,  and  desire  to  justify,  or  even  merely  to  point 
out,  the  particular  place  assigned  to  whiteness  in  our  arrangement,  we 
may  define  it,  "  the  color  produced  by  the  mixture  of  all  the  simple 
rays ;"  and  this  fact,  though  by  no  means  implied  in  the  meaning  of 
the  word  whiteness  as  ordinarily  used,  but  only  known  by  subsequent 
scientific  investigation,  is  part  of  its  meaning  in  the  particular  essay  or 
treatise,  and  becomes  the  differentia  of  the  species.* 

The  differentia,  therefore,  of  a  species,  may  be  defined  to  be,  that 
part  of  the  connotation  of  the  specific  name,  whether  ordinary,  or 
special  and  technical,  which  distinguishes  the  species  in  question  from 
all  other  species  of  the  genus  to  which  on  the  particular  occasion  we 
are  referrmg  it. 

§  7.  Having  disposed  of  Genus,  Species,  and  Differentia,  we  shell 
not  find  much  difficulty  in  attaining  a  clear  conception  of  the  distinction 
between  the  other  two  predicables. 

In  the  Aristotelian  pnraseology,  Genus  and  Differentia  are  of  the 
essence  of  the  subject ;  by  which,  as  we  have  seen,  is  really  meant  that 
the  properties  signified  by  the  genus  and  those  signified  by  the  differ* 
entia,  form  part  of  the  connotation  of  the  name  denoting  the  species. 
Proprium  and  Accidens,  on  the  other  hand,  form  no  part  of  the  essence, 
but  are  predicated  of  the  species  only  accidentally.  Both  are  Acci- 
dents in  the  "wider  sense,  in  which  the  accidents  of  a  thing  are  opposed 
to  its  essence ;  although,  in  the  doctrine  of  the  Predicables,  Accidens 
is  used  for  one  sort  of  accident  only,  Proprium  being  another  sort. 

*  If  we  allow  a  differentia  to  what  is  not  really  a  speciee.  For  the  distinction  of  Kinds, 
in  the  sense  explained  by  os,  not  being  in  any  way  applicable  to  attributes,  it  of  couree  fol- 
lows, that  althongh  attributes  may  be  put  into  classes,  those  classes  can  be  admitted  to  be 
genera  or  species  only  by  courtesy.  « 
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Proprium,  continue  the  schoolmen,  k  predicated  ocddeKtaUyt  indeed, 
but  necenarily;  or,  as  thej  further  explain  it,  signifies  an  attribute 
which  is  not  indeed  part  of  the  essence,  but  which  flows  from,  or  is  a 
consequence  of^  the  essence,  and  is,  therefore,  inseparably  attached  to 
the  species ;  e.  g^  the  Tarious  properties  of  a  triangle,  which,  though 
no  part  of  its  definition,  must  necessarily  be  possessed  by  whatever 
comes  under  that  definition.  Accidens,  on  the  contrary,  has  no  con- 
nexion whatever  with  the  essence,  but  may  come  and  go,  and  the 
species  still  remain  what  it  was  before.  If  a  species  could  exist 
without  its  Prcnvria,  it  must  be  capable  of  existing  without  that  upon 
which  its  Propria  are  necessarily  consequent,  and  theiefiMre  without  ita 
essence,  without  that  which  constitutes  it  a  species.  But  an  Accidens, 
whether  separable  or  inseparable  from  the  species  in  actual  experience, 
may  be  supposed  separated,  without  the  necessity  of  supposing  any 
other  alteration ;  or  at  least,  without  supposing  any  of  die  essentiid 
properties  of  the  species  altered,  since  with  them  an  Accidens  has  no 
connexion. 

A  Proprium,  therefore,  of  the  species,  may  be  defined,  any  attribute 
which  belongs  to  all  the  individuals  included  in  the  species,  and  which, 
although  not  connoted  by  the  specific  name  (either  ordmarily  if  the 
classification  we  are  considering  be  for  ordinary  purposes,  or  specially 
if  it  be  for  a  special  purpose),  yet  follows  from  some  attribute  which 
the  name  either  ordinarily  or  specially  connotes. 

One  attribute  may  follow  fixmi  anodier  in  two  ways ;  and  there  are 
consequently  two  kinds  of  Proprium.  It  may  follow  as  a  conclusion 
follows  premisses,  or  it  may  follow  as  an  effect  follows  a  cause.  Thus, 
the  attribute  of  having  the  opposite  sides  equal,  which  is  not  one  of 
those  connoted  by  the  word  Parallelogram,  nevertheless  fdllows  itom 
those  connoted  by  it,  namely,  from  having  the  opposite  sides  straight 
lines,  and  parallel,  and  the  number  of  sides  four.  The  attribcrte, 
therefore,  of  having  the  opposite  sides  equal,  is  a  Proprium  of  the 
class  parallelogram ;  and  a  Proprium  of  the  first  kind,  which  follows 
from  the  connoted  attributes  by  way  of  demonstration.  The  attribute 
of  being  capable  of  understanding  language  is  a  Proprium  of  the 
species  man,  since,  without  beinv  connoted  by  the  word,  it  follows 
from  an  attribute  which  the  word  does  connote,  viz.,  from  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  the  second  kind,  which  fol- 
lows by  way  of  causation.  How  it  is  that  one  property  of  a  thing 
follows,  or  can  be  inferred  from  another ;  under  what  conditions  this 
is  poHsible,  and  what  is  the  exact  meaning  of  the  phrase ;  are  among 
the  questions  which  will  occupy  us  in  the  two  succeeding  Books.  At 
present  it  needs  only  be  said,  that  whether  a  Proprimn  follows  by 
demonstration  or  by  causation,  it  follows  necessarily;  that  is  to  say,  it 
cannot  hut  follow,  consistently  with  some  law  which  we  regard  as  a 
part  of  the  constitution  either  of  our  thinking  faculty  or  of  the  universe* 

§  8.  Under  the  remaining  predicable,  Accidens,  al*e  included  all 
attributes  of  a  thing  which  ai^  neither  involved  in  the  signification  of 
the  name  (whether  ordinarily  or  as  a  term  of  art),  nor  have,  so  far  as 
we  know,  any  necessary  connexion  with  attributes  which  are  so  in- 
volved. They  are  commonly  divided  into  Separable  and  Inseparable 
Accidents.  Inseparable  accidents  are  those  which — although  we  know 
of  no  connexion  between  them  and  the  attributes  constitutive  of  the 
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species,  and  altiiotigb,  therefofre,  so  far  as  we  are  aware,  they  might 
be  absent  withont  making  the  name  ins^Hcable  and  the  species  a 
different  species — are  yet  neyer,  in  fact,  known  to  be  absent.  A  con* 
cise  mode  .of  expressing  ^e  same  meaning  is,  that  inseparable  acci- 
dents are  properties  which  are  universal  to  the  species  but  not  neces* 
sar  J  to  it.  Thns,  blackness  is  an  attribute  of  a  crow,  and,  as  far  as  we 
know,  an  universal  one.  But  if  we  were  to  discover  a  race  of  white 
birds,  in  other  respects  resembling  crows,  we  should  not  say.  These 
are  not  crows ;  we  should  say,  These  are  white  crows.  Crow,  there- 
fore, does  not  connote  blackness ;  nor,  from  any  of  the  attributes  which 
it  does  connote,  whether  as  a  word  in  popular  use  or  as  a  term  of  art| 
could  blackness  be  inferred.  Not  only,  therefore,  can  we  conceive  a 
white  crow,  but  we  know  of  no  reason  why  such  an  ammal  should  not 
exist.  Since,  however,  none  but  black  crows  are  known  to  exist, 
blackness,  in  the  present  state  of  our  knowledge,  ranks  as  an  accident, 
but  an  inseparable  accidei|^,  of  the  species  crow. 

Separable  Accidents  are  those  which  are  found,  in  point  of  fiict,  to 
be  sometimes  absent  from  the  species  ;  which  are  not  only  not  neces« 
sary,  but  not  even  universal.  They  are  such  as  do  not  belong  to  every 
individual  of  the  spedes,  but  only  to  some  individuals ;  or  if  to  all,  not 
at  all  times.  Thus,  the  color  of  an  European  is  one  of  the  separable 
accidents  of  the  species  man,  because  it  is  not  an  attribute  of  all  human 
creatures.  Being  bom,  is  also  a  separable  accident  of  the  species 
man,  because  although  an  attribute  of  all  human  beings,  it  is  so  only 
at  one  particular  time.  A  fortiori  those  attributes  which  are  not 
constant  even  in  the  same  individual,  as,  to  be  in  one  or  in  another 
place,  to  be  hot  or  cold,  sitting  or  walking,  must  be  ranked  as  sepa* 
xable  accidents. 


CHAPTER  VIII. 

OF  DEFINITION. 

§  1.  One  necessary  part  of  the  theory  of  Names  and  of  Propositions 
remains  to  be  treated  of  in  this  place ;  the  theory  of  Definitions.  As 
being  the  most  important  of  the  class  of  propositions  which  we  have 
characterized  as  purely  verbal,  they  have  already  received  some  notice 
in  the  chapter  preceding  the  last.  But  their  friUer  treatment  was  at 
that  time  postponed,  because  definition  is  so  closely  connected  with 
classification,  that,  until  the  nature  of  the  latter  process  is  in  some 
measure  understood,  the  former  cannot  be  discussed  to  much  purpose. 

§  2.  The  simplest  and  most  correct  notion  of  a  Definition  is,  a  prop- 
osition declaratory  of  the  meaning  of  a  word;  namely,  either  the 
meaning  which  it  bears  in  common  acceptation,  or  that  which  the 
speaker  or  writer,  for  the  particular  purposes  of  his  discourse,  intends 
to  annex  to  it. 

The  definition  of  a  word  being  the  proposition  which  enunciates  its 
meaning,  words  which  have  no  meaning  are  unsusceptible  of  definition. 
P]x>per  names,  therefore,  cannot  be  defined.  A  proper  name  being  a 
mere  mark  put  upon  an  individual,  and  of  which  it  is  the  characteristic 
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property  to  be  destitute  of  meaning,  its  meaning  cannot  of  coarse  be 
declared ;  though  we  may  indicate  by  language,  as  we  might  indicate 
still  more  conveniently  by  pointing  with  the  finger,  upon  what  individ- 
ual  that  particular  mark  has  been,  or  is  intended  to  be,  put«  It  is  no 
definition  of  "John  Thomson"  to  say  he  is  "the  son  of  General 
Thomson ;"  for  the  name  John  Thomson  does  not  express  this.  Nei* 
ther  is  it  any  definition  of  "John  Thomson"  to  say  he  is  "the  man 
now  crossing  the  street."  These  propositions  may  serve  to  make 
known  who  is  the  particular  man  to  whom  the  name  belongs ;  but 
that  may  be  done  still  more  unambiguously  by  pointing  to  him,  which, 
however,  has  not  usually  been  esteemed  one  of  me  modes  of  definition. 

In  the  case  of  connotative  names,  the  meaning,  as  has  been  so  often 
observed,  is  the  connotation ;  and  the  definition  of  a  connotative  name 
is  the  proposition  which  declares  its  connotation.  This  may  be  done 
either  directly  or  indirectly.  The  direct  mode  would  be  by  a  propo- 
sition in  this  form :  "  Man"  (or  whatsoev^  the  word  may  be)  "  is  a 
name  connoting  such  and  such  attributes,"  or  "  is  a  name  which,  when 
predicated  of  anything,  signifies  the  possession  of  such  and  such  attri- 
Dutes  by  that  thing."  Or  thus :  Man  is  everything  which  possesses 
such  and  such  attributes :  Man  is  everything  which  possesses  corpo- 
reity, organization,  life,  rationality,  and  a  form  resembling  that  of  the 
descendants  of  Adam. 

This  form  of  definition  is  the  most  precise  and  least  equivocal  of 
any ;  but  it  is  not  brief  enough,  and  is  besides  too  technical  and  pe- 
dantic for  conmion  discourse.  The  more  usual  mode  of  declaring  the 
connotation  of  a  name,  is  to  predicate  of  it  another  name  or  names  of 
known  signification,  which  connote  the  same  aggregation  of  attributes. 
This  may  be  done  either  by  predicating  of  the  name  intended  to  be 
defined,  another  connotative  name  exactly  synonymous,  as,  "  Man  is  a 
human  being,"  which  is  not  commonly  accounted  a  definition  at  all ; 
or  by  predicating  two  or  more  connotative  names,  which  make  up 
among  them  the  whole  connotation  of  the  name  tqbe  defined.  In  this 
last  case,  again,  we  may  either  compose  our  definition  of  as  many  con- 
notative names  as  there  are  attributes,  each  attribute  being  connoted 
by  one ;  as,  Man  is  a  corporeal,  organized,  animated,  rational  being, 
shaped  so  and  so;  or  we  may  employ  names  which  connote  several  of 
the  attributes  at  once,  as,  Man  is  a  rational  animal^  shaped  so  and  so. 

The  definition  of  a  name,  according  to  this  view  of  it,  is  the  sum 
total  of  all  the  essential  propositions  which  can  be  firamed  with  that 
name  for  their  subject.  All  propositions  the  truth  of  which  is  implied 
in  the  name,  all  those  which  we  are  made  aware  of  by  merely  hearing 
the  name,  are  included  in  the  definition  if  complete,  and  may  be 
evolved  from  it  without  the  aid  of  any  other  premisses ;  whether  the 
definition  expresses  them  in  two  or  three  words,  or  in  a  larger  num- 
ber. It  is,  therefore,  not  without  reason  that  Condillac  and  other  wri- 
ters have  affirmed  a  definition  to  be  an  analysis.  To  resolve  any 
complex  whole  into  the  elements  of  which  it  is  compounded,  is  the 
meaning  of  analysis ;  and  this  we  do  when  we  replace  one  word  w^hich 
c(5nnotes  a  set  of  attributes  collectively,  by  two  or  more  which  connote 
the  same  attiibutes  singly,  or  in  smaller  groups. 

§  3.  From  this,  however,  the  question  naturally  arises,  in  what  man- 
ner are  we  to  define  a  name  which  connotes  only  a  single  attribute  1 
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for  instance,  "white,"  which  connotes  nothing  bat  whiteness;  "rar 
tional/'  which  connotes  nothing  but  the  possession  of  reason.  It  might 
seem  that  the  meaning  of  such  names  could  only  be  declared  in  two 
ways ;  by  a  synonymous  term,  if  any  such  can  be  found ;  or  in  the 
direct  way  already  alluded  to :  "  White  is  a  name  connoting  the  attri- 
bute whiteness."  Let  us  see,  however,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the  breaking  down  of  that  meaning  into 
separate  parts,  admits  of  being  carried  further.  Without  at  present 
deciding  this  question  as  to  the  word  white,  it  is  obvious  that  in  the 
case  oi  rational  some  fmther  explanation  may  be  given  of  its  meaning 
than  is  contained  in  the  proposition,  ''  Rational  is  that  which  possesses 
the  attribute  of  reason ;"  since  the  attribute  reason  itself  admits  of  be- 
ing defined.  And  here  we  must  turn  our  attention  to  the  definitions 
of  attributes,  or  rather  of  tfaie  names  of  attributes,  that  is,  of  abstract 
names. 

In  regard  to  such  names  of  attributes  as  are  connotative,  and  ex- 
press attributes  of  those  attributes,  there  is  no  difficulty :  like  other 
connotative  names,  they  are  defined  by  declaring  their  connotation. 
Thus,  the  -word.  fatiU  may  be  defined,  *'  a  quality  productive  of  evil  or 
inconvenience.*'  Sometimes,  again,  Uie  attribute  to  be  defined  is  not 
one  attribute,  but  an  imion  of  several :  we  have  only,  therefore,  to  put 
together  the  names  of  all  the  attributes  taken  separately,  and  we  ob- 
tain the  definition  of  the  names  which  belong  to  them  all  t^en  together ; 
a  definition  which  vrill  correspond  exactly  to  that  of  the  corresponding 
concrete  name.  For,  as  we  define  a  concrete  name  by  enumerating 
the  attributes  which  it  connotes,  and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signification  of  the  corresponding  ab- 
stract one,  the  same  enumeration  will  serve  fi^r  the  definition  of  both. 
Thus,  if  the  definition  of  a  human  being  be  this,  *'  A  being,  corporeal, 
animated,  rational,  and  shaped  so  and  so,"  the  definition  oi  humanity 
will  be,  corporeity  and  animal  life,  combined  vrith  rationality,  and  with 
such  and  such  a  shape.  • 

When,  on  the  oUier  hand,  the  abstract  name  does  not  express  a 
complication  of  attributes,  but  a  single  attribute,  we  must  remember 
that  every  attribute  is  grounded  upon  som^  &ct  or  phenomenon,  from 
which  and  which  alone  it  derives  its  meaning.  To  that  fact  or  phe- 
nomenon, called  in  a  former  chapter  the  foundation  of  the  attribute, 
we  must,  therefore,  have  recourse  for  its  definition.  Now,  the  foun- 
dation of  the  attribute  may  be  a  phenomenon  of  any  degree  of  com- 
plexity, consisting  of  many  difierent  parts,  either  coexistent  or  in 
succession.  To  obtain  a  definition  of  the  attribute,  we  must  analyze 
the  phenomenon  into  these>  parts.  Eloquence,  for  example,  is  the 
name  of  one  attribute  only ;  but  this  attribute  is  grounded  upon  exter- 
nal effects  of  a  complicated  nature,  flowing  from  acts  of  the  person  to 
whom  we  ascribe  the  attribute ;  and  by  resolving  this  phenomenon  of 
causation  into  its  two  parts,  the  cause  and  the  e&ct,  we  obtain  a  defi- 
nition of  eloquence,  viz.,  the  power  of  influencing  the  affections  of  hu- 
man beings  by  means  of  speech  or  writing. 

A  name,  therefore,  whether  concrete  or  abstract,  admits  of  defini- 
tion, provided  we  are  able  to  analyze,  that  is,  to  distinguish  into  parts, 
the  attribute  or  set  of  attributes  which  constitute  the  meaning  both  of 
the  concrete  name  and  of  the  corresponding  abstract :  if  a  set  of  attri- 
butes, by  enumerating  them ;  if  a  single  attribute,  by  dissecting  the 


Digitized  by 


Google 


M  NAMES   AVD  PKQPOeiTIONB. 

&ct  or  phenomenon  whether  of  pwoeption  or  of  internal  conscioiianeas» 
which  18  the  foundation  of  the  attribute.     But,  further,  even  when  the 
fact  is  one  of  our  simple  feelings  or  states  of  consciousnessy  and  tJmre- 
fbre  unsusceptible  of  analysis,  the  names  both  of  the  object  and  of  tfae 
attribute  still  admit  of  definition ;  or,  rather,  would  do  so  if  all  our 
simple  feelings  had  names.     Whiteness  may  be  defined,  the  property 
or  power  of  exciting  the  sensation  of  white.    A  white  object  may  be 
denned  an  object  which  excites  the  sensation  of  white.     The   only 
names  which  are  unsusceptible  of  definition,  because  their  meaning  u 
unsusceptible  of  analysis,  are  the  names  of  the  simple  feelings  tlu^n- 
selves.     These  are  in  the  same  condition  as  proper  names.     They  are 
not,  indeed,  like  proper  names,  unmeaning;  for  the  words  sensatum 
of  white  signify,  mat  the  sensation  v^ich  I  so  denominate  res^nbles 
other  sensations  which  I  remember  to  have  had  before,  and  to  have 
called  by  that  name.     But  as  we  have  no  words  by  which  to  recall 
those  former  sensations,  except  the  very  word  which  we  seek  to  de- 
fine, or  some  other  which,  bemg  exactly  synonymous  with  it,  requires 
definition  as  much,  words  cannot  unfold  the  signification  of  this  class 
of  names ;  and  we  are  obliged  to  make  a  direct  appeal  to  the  personal 
experience  of  the  individual  whom  we  address. 

§  4.  Having  stated  what  seems  to  be  the  true  idea  of  a  Definition,  we 
proceed  to  examine  some  opinions  of  philosophers,  and  some  popular 
conceptions  on  the  subject,  which  conflict  more  or  less  with  the  at>ove. 

The  only  adequate  definition  of  a  name  is,  as  already  remarked,  one 
which  declares  the  facts,  and  the  whole  of  the  facts,  which  the  name 
involves  in  its  signification.  But  with  most  persons  the  object  of  a 
definition  does  not  embrace  so  much ;  they  look  for  nothing  more,  in 
a  definition,  than  a  guide  to  the  correct  use  of  the  term — a  protection 
against  applying  it  m  a  manner  inconsistent  with  custom  and  conven- 
tion. Anything,  therefore,  is  to  them  a  sufiicient  definition  of  a  term, 
which  wiQ  serve  as  a  correct  index  to  what  the  term  t^^notes ;  although 
not  embracing  the  whole,  and  sometimes,  perhaps,  not  even  any  part, 
of  what  it  connotes.  This  gives  rise  to  two  sorts  of  imperfect,  or  un- 
scientific definitions ;  namely.  Essential  but  incomplete  Definitions,  and 
Accidental  Definitions,  or  Descriptions.  In  the  former,  a  connotative 
name  is  defined  by  a  part  only  of  its  connotation;  in  the  latter,  by 
something  which  forms  no  part  of  the  connotation  at  all. 

An  example  of  the  first  kind  of  imperfect  definitions  is  the  follow- 
ing :  Man  is  a  rational  animal.  It  is  impossible  to  consider  this  as  a 
complete  definition  of  the  word  Man,  since  (as  before  remarked)  if  we 
adhered  to  it  we  should  be  obliged  to  call  the  Houyhnhms  men ;  but 
as  there  happen  to  be  no  Houyhnhms,  this  imperfect  definition  is  suf- 
ficient to  mark  out  and  distinguish  from  all  other  things,  the  objects  at 
present  denoted  by  "  man  ;*'  all  the  beings  actually  known  to  exist,  of 
whom  the  name  is  predicable.  Though  the  word  is  defined  by  some 
only  among  the  attributes  which  it  connotes,  not  by  all,  it  happens  that 
all  known  objects  which  possess  the  enumerated  attributes,  possess 
also  those  which  are  omitted ;  so  that  the  field  of  predication  which  the 
word  covers,  and  the  employment  of  it  which  is  conformable  to  usage, 
are  as  well  indicated  by  the  inadequate  definition  as  by  an  adequate 
one.  Such  definitions,  however,  are  always  liable  to  be  overthrown 
by  the  discovery  of  new  objects  in  nature. 
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Definidons  of  tbis  kind  are  wbat  logidans  have  had  in  "view  when 
they  laid  down  die  rale,  that  the  definition  of  a  species  should  he  per 
gtnmseSL  diJereiUiam,  Diffe(renlia  heing  seldom  taken  to  mean  the 
whole  of  the  peculiarities  constitutiTe  of  the  species,  but  some  one  of 
those  pecolianties  only,  a  complete  definitioti  would  be  per  genus  et 
d^eremtiat,  rather  lStM[i  djjfkrenUam,  It  would  include,  with  the  name 
of  the  superior  genus,  not  merely  some  attribute  which  distinguishes 
the  species  intended  to  be  defined  irom  all  other  species  of  the  same 
genus,  but  aU  the  attributes  impfied  in  die  name  of  the  species,  which 
the  name  of  the  superior  genus  has  not  already  imphed.  The  asser- 
tion, however,  that  a  definition  must  of  necessity  consist  of  a  genus 
and  differentisB,  is  not  tenable.  It  was  early  remarked  by  logicians, 
that  the  suwtmum  genus  in  any  classification,  baring  no  genus  superior 
to  itself,  coiild  not  be  defined  in  this  manner.  Yet  we  have  seen  that 
all  names,  except  those  of  our  elementary  feelines,  are  susceptible  of 
definition  in  the  strictest  sense ;  by  setting  forth  m  words  the  constit- 
uent parts  of  the  fact  or  phenomenon,  of  which  the  connotation  of  every 
word  is  ultimately  composed. 

§  5.  Although  the  first  kind  of  imperfect  definition  (which  defines  a 
coDnotative  term  by  a  part  only  of  what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundaries  of  its  denotation),  hss  been  con- 
sidered by  the  ancients,  and  by  logicians  in  general,  as  a  complete 
definition;  it  has  always  been  deemed  necessarv  that  the  attributes 
employed  should  really  form  part  of  the  connotation ;  for  the  rule  was 
that  the  definition  must  be  drawn  from  the  essence  of  the  class  ;*  and  this 
would  not  have  been  the  case  if  it  had  been  in  any  deeree  made  up  of 
attributes  not  connoted  by  the  name.  The  second  kind  of  imperfect 
definition,  therefi)re,  in  which  the  name  of  a  class  is  defined  by  any  of 
its  accidents— that  is,  by  attributes  which  are  not  included  in  its  conno- 
tation— has  been  rejected  from  the  rank  of  genuine  Definition  by  all 
philosophers,  and  has  been  termed  Description. 

This  kind  of  imperfect  definition,  however,  takes  its  rise  from  the 
same  cause  as  the  other,  namely,  the  willingness  to  accept  as  a  defini- 
tion anything  which,  whether  it  expounds  the  meanine  of  the  name  or 
not,  enables  us  to  discriminate  the  things  denoted  by  me  name  from  all 
other  thinet,  and  consequently  to  employ  the  term  in  predication  with- 
out deviating  fix>m  established  usage.  This  purpose  is  duly  answered 
by  stating  any  (no  matter  what)  of  the  attributes  which  are  common  to 
the  whole  of  the  class,  and  peculiar  to  it;  or  any  combination  of  attri- 
butes which  may  happen  to  be  peculiar  to  it,  although  separately  each 
of  those  attributes  may  be  common  to  it  with  some  other  things.  It  is 
only  necessary  that  the  definition  (or  description)  thus  formed,  should 
be  convertible  with  the  name  which  it  professes  to  define ;  that  is,  should 
b6  exactly  co-extensive  with  it,  being  predicable  of  everything  of  which 
it  is  predicable,  and  of  nothing  of  which  it  is  not  predicable :  although 
the  attributes  specified  may  have  no  connexion  with  those  which  men 
had  in  view  when  they  formed  or  recognized  the  class,  and  gave  it  a 
name.  The  following  are  correct  definitions  of  Man,  according  to  this 
test:  Man  is  a  mammiferous  animal,  having  (by  nature)  two  hands 
(for  the  human  species  answers  to  this  description,  and  no  other  animal 
does) :  Man  is  an  animal  who  cooks  his  food :  Man  is  a  featherless 
b^d. 
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What  would  otherwise  be  a  mere  description,  may  be  raised  to  tbe 
rank  of  a  real  definition  by  the  peculiar  purpose  which  the  speaker  or 
writer  has  in  view.  As  was  seen  in  the  preceding  chapter,  it  may,  foK- 
the  ends  of  a  particular  art  or  science,  or  for  die  more  convemenK 
statement  of  an  author's  particular  views,  be  advisable  to  give  to  some 

general  name,  without  altering  its  denotation,  a  special  connotadon, 
ifierent  from  its  ordinary  one.  When  this  is  done,  a  definition  of  the 
name  by  means  of  the  attributes  which  make  up  the  special  connota- 
tion, though  in  general  a  mere  accidental  dennition,  or  description, 
becomes  on  the  particular  occasion  and  for  the  particular  purpose,  a 
complete  and  genuine  definition.  This  actually  occurs'  with  re^>eot 
to  one  of  the  preceding  examples,  "  Man  is  a  mammiferous  animal 
having  two  hands,"  which  is  the  scientific  definition  of  man  con- 
sidered as  one  of  the  species  in  Cuvier's  distribution  of  the  animal 
kingdom. 

In  cases  of  this  sort,  although  the  definition  is  still  a  declaration  of 
the  meaning  which  in  the  particular  instance  the  name  is  appointed  to 
convey,  it  cannot  be  said  that  to  state  the  meaning  of  the  word  is  the 
purpose  of  the  definition.  The  purpose  is  not  to  expound  a  name,  but 
to  help  to  expound  a  classification.  The  special  meaning  which  Cuvier 
assigned  to  the  word  Man  (quite  foreign  to  its  ordinary  meaning, 
though  involving  no  change  in  the  denotation  of  the  word),  was  inci- 
dental to  a  plan  of  arranging  animals  into  classes  on  a  certain  principle, 
that  is,  according  to  a  certain  set  of  distinctions.  And  since  the  defi- 
nition of  Man  according  to  the  ordinary  connotation  of  the  word,  though 
it  would  have  answered  every  other  purpose  of  a  definition,  would  not 
have  pointed  out  the  place  which  the  species  ought  to  occupy  in  that 
particular  classification ;  he  gave  the  word  a  special  connotation,  that 
he  might  be  able  to  define  it  by  the  kind  of  attributes  upon  which,  for 
reasons  of  scientific  convenience,  he  had  resolved  to  found  his  division 
of  animated  nature. 

Scientific  definitions,  whether  they  axe  definitions  of  scientific  terms 
or  of  common  terms  used  in  a  scientific  sense,  are  almost  always  of  the 
kind  last  spoken  of:  their  main  purpose  is  to  serve  as  the  landmarks 
of  scientific  classification.  And  since  the  classifications  in  any  science 
are  continually  modified  as  scientific  knowledge  advances,  the  defi- 
nitions in  the  sciences  are  also  constantly  varying.  A  striking  instance 
is  afforded  by  the  words  Acid  and  Alkali,  especially  the  former.  As  * 
experimental  discovery  advanced,  the  substances  classed  with  acids 
have  been  constantly  multiplying,  and  by  a  natural  consequence  the 
attributes  connoted  by  the  word  have  receded  and  become  fewer.  At 
first  it  connoted  the  attributes,  of  combining  with  an  alkali  to  form  a 
neutral  substance  (called  a  Salt) ;  being  compounded  of  a  base  and 
oxygen;  causticity  to  the  taste  and  touch;  fluidity,  &c.  The  true 
analysis  of  muriatic  acid,  into  chlorine  and  hydrogen,  caused  the  second 
property,  composition  from  a  base  and  oxygen,  to  be  excluded  from 
the  connotation.  The  same  discovery  fixed  the  attention  of  chemists 
upon  hydrogen  as  an  important  element  in  acids;  and  more  recent 
discoveries  having  led  to  the  recognition  of  its  presence  in  sulphuric, 
nitric,  and  many  other  acids,  where  its  existence  was  not  previously 
suspected,  there  is  now  a  tendency  to  include  the  presence  of  this  ele- 
ment in  the  connotation  of  the  word.  But  carbonic  acid,  silica,  sulphu- 
rous acid,  have  no  hydrogen  in  their  composition ;  that  property  can- 
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not  tberefoTQ  "be  connoted  by  the  tenn,  luaksB  thoiie  subatftncctt  are  nq 
longer  to  be  considered  acids.  Ca4!bsticity  and  fluidity  have  long  sini)^ 
been  excluded  firom  the  characteristics  of  the  class,  by  the  inclusion  of 
ailica  and  many  other  substancea  in  it  i  and  the  fomaation  of  neutral 
bodies  by  combination  with  alkalis,  together  with  such  electro-chemir 
cal  peculiarities  as  this  is  supposed  to  imply,  aire  now  the  only  difir* 
mUiis  which  form  the  fixed  connotation  or  the  word  Acid,  as  a  tenn  of 
obemical  science. 

Scientific  men  are  still  seeking,  and  may  be  long  ere  they  find,  » 
suitable  definition  of  one  of  the  earliest  words  in  the  vocabulary  of  the 
human  race,  and  one  of  those  of  which  the  popular  sense  is  plainest 
and  best  upderstood.  The  word  I  mean  is  lieat ;  and  the  source  of 
the  difficulty  is  the  imperfect  state  of  our  scientific  knowledge,  which 
has  shown  to  us  multitudes  of  phenomena  certainly  connected  with  the 
aame  power  which  is  the  cause  of  what  our  senses  recognize  as  heat, 
but  has  not  yet  taught  us  the  laws  of  tbose  phenomena  with  sufficient 
fccuracy  to  admit  of  our  determining  under  what  characteristics  tJbe 
whole  of  those  phenomena  shall  ultimately  be  embodied  as  a  class  t 
which  characteristics  would  of  course  be  so  many  difierentiad  for  the 
definition  of  the  power  itself.  We  have  advanced  &r  enough  to  knew 
that  one  of  the  attributes  connoted  must  be  that  of  operating  bb  » 
repulsive  force  :  but  this  is  certainly  not  all  which  must  ultimately  be 
included  in  the  scientific  definition  of  heat. 

What  is  true  of  the  definition  of  any  term  of  science,  is  of  course 
true  of  the  definition  of  a  science  itself:  and  accordingly,  we  showe4 
in  the  Introductory  Chapter  of  this  work,  that  the  definition  of  a  science 
must  necessarily  be  progressive  and  provisionaL  Any  extension  of 
knowledge,  or  alteration  in  the  current  opinions  respecting  the  subject 
matter,  may  lead  to  a  change  more  or  less  extenvive  in  the  particulars 
included  in  the  science ;  and  its  composition  b^ing  thus  altered,  it  maj 
easily  happen  that  a  diffecent  set  of  characteristics  will  be  found  better 
adapted  as  differentiae  for  defining  its  nam^. 

In  the  same  manner  in  which,  as  we  have  now  shown,  a  speoial  or 
tedinical  definition  has  for  its  object  to  eu^ound  the  artificial  classi- 
fication out  of  which  it  grows;  the  Aristotelian  logicians  seem  to  have 
imagined  that  it  was  also  the  business  of  ordinary  definition  to  exponnd 
the  ordinary,  and  what  they  deemed  the  natural,  classification  of  thinffe, 
namely,  the  division  of  them  into  iCinds ;  and  to  show  the  place  whid^ 
each  Kind  occupies,  as  superior,  collateral,  or  subordinate,  among 
other  Kinds.  This  notion  would  accoimt  for  the  rule  that  all  defi* 
pition  muat  necessarily  be  per  genut  et  diferetUiam,  and  would  also 
explain  why  any  one  differentia  was  deemed  sufficient.  But  to 
expound,  or  exi)re0S  in  words,  a  distinction  of  Kind,  has  already  been 
afaown  to  be  an  impossibility  :  the  very  meaning  of  a  Kind  is,  that  the 
properties  which  mstinguish  it  do  not  grow  out  of  one  another,  an4 
cannot  therefore  be  set  forth  in  words,  even  by  implication,  otherwise 
than  by  enumerating  them  all ;  and  all  axe  not  known,  nor  ever  will  be 
00.  It  is  idle,  therefore,  to  look  to  this  as  on^  of  the  purposes  of  n 
definition :  while,  if  it  be  only  required  that  the  definition  of  a  Kip4 
should  indicate  what  Kind^  include  it  or  are  ii^:luded  by  it,  any  diBi? 
nitions  which  expound  the  connotation  of  the  names  yml  do  this :  fof 
the  name  of  each  class  must  necessarily  connote  enough  of  it^  properr 
ties  to  fix  the  boundaries  of  the  cla^.  If  the  defiuitioni  tbei^n^i  if 
N  • 
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a  fuU  Btatement  of  tlie  connotation  it  is  all  that  a  definition  can  be 
required  to  be. 

§  6.  Of  the  two  incomplete  or  unscientific  modes  of  definition,  and 
in  what  they  differ  firom  the  complete  or  scientific  mode,  enough  has 
now  been  said.  We  shall  next  examine  an  ancient  doctrine,  once 
generally  prevalent  and  still  by  no  means  exploded,  which  I  regard  as 
the  source  of  a  great  part  of  the  obscurity  hanging  over  some  of  the 
most  important  processes  of  the  understanding  in  the  pursuit  of  truth. 
According  to^this,  the  definitions  of  which  we  have  now  treated  are 
only  one  of  two  sorts  into  which  definitions  may  be  divided,  viz., 
definitions  of  names,  and  definitions  of  things.  The  finrmer  are  intended 
to  explain  the  meaning  of  a  term ;  the  latter,  the  nature  of  a  thing ;  the 
last  being  incomparably  the  most  important. 

This  opinion  was  held  by  the  ancient  philosophers,  and  by  their  fi>l* 
lowers,  with  the  exception  of  the  Nominalists ;  but  as  the  spirit  of 
modern  metaphysics,  until  a  recent  period,  has  been  on  the  whole  a 
Nominalist  spirit,  the  notion  of  definitions  of  things  has  been  to  a  cer- 
tain extent  in  abeyance,  still  continuing,  however,  to  breed  confilsion 
in  logic,  by  its  consequences  indeed  rather  than  by  itself.  Yet  the 
doctrine  in  its  own  proper  form  now  and  then  breaks  out,  and  has  ap- 
/peared  (among  other  places)  where  it  was  scarcely  to  be  expected,  m 
a  deservedly  popular  work.  Archbishop  Whately's  Logic.  In  a  re- 
view of  that  work  published  by  me  m  the  Westminftcr  Bevjeto  for 
January  1828,  and  containing  some  opinions  which  I  no  longer  enter- 
tain, 1  find  the  following  observations  on  the  question  now  before  us ; 
observations  with  which  my  present  views  on  that  question  are  still 
sufficiently  in  accordance. 

"The  distinction  1:>etween  nominal  and  real  definitions,  between 
definitions  of  words  and  what  are  called  definitions  of  things,  though 
conformable  to  the  ideas  of  most  of  the  Aristotelian  logicians,  cannot, 
as  it  appears  to  us,  be  maintained.  We  apprehend  that  no  definition 
is  ever  mtended  to  •  expWn  and  unfold  the  nature  of  the  thing.'  It  is 
some  confirmation  of  our  opinion,  that  none  of  those  writers  who  have 
thought  that  there  were  defimtions  of  things,  have  ever  succeeded  in 
discovering  any  criterion  by  which  the  definition  of  a  thing  can  bo  dis- 
dneuished  from  any  other  nropoaition  relating  to  the  thing.  The 
definition,  they  say,  unfi)lds  the  natuipe  of  the  thing:  but  no  definition 
can  unfold  its  whole  nature  ;  and  every  proposition  in  which  any  qual- 
ity whatever  is  predicated  of  the  thing,  unfolds  some  part  of  its  nature. 
The  true  state  of  the  case  we  take  to  be  this.  All  definitions  ore  of 
names,  and  of  names  only :  but,  in  some  definitions,  it  is  clearly  ap- 
parent, that  nothing  is  intended  except  to  explain  the  meaning  of  tints 
word ;  while  in  others,  besides  explaming  the  meaning  of  the  word,  it 
is  intended  to  be  implied  that  there  exists  a  thing,  corresponding  to 
the  word.  Whether  this  be  or  be  not  implied  in  any  given  case, 
cannot  be  collected  from  the  mere  form  of  the  expression.  *  A  cen- 
taur is  an  animal  with  the  upper  parts  of  a  man  and  the  lower  parts  of 
a  horse,'  and  '  A  triangle  is  a  rectilineal  figure  with  three  sides,'  are, 
in  form,  expressions  precisely  similar ;  although  in  the  former  it  is  not 
implied  that  any  thing,  conformable  to  the  term,  really  exists,  while  in 
the  latter  it  is ;  as  may  be  seen  by  substituting,  in  both  definitions,  the 
word  means  fori*.    In  the  first  expression,  *  A  centaur  means  an  an* 
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imal,'  &c.,  the  sense  would  remain  unchanged :  in  the  second,  '  A  tri- 
angle means,'  &c.t  the  meaning  would  be  altered,  since  it  would  bo 
obviously  impossible  to  deduce  any  of  the  truths  of  geometry  from  a 
proposition  expressive  only  of  the  manner  in  which  we  intend  to  em- 
ploy a  particular  sign. 

**  There  are,  therefore,  expressions,  commonly  passing  for  definitions, 
which  include  in  themselves  more  than  the  mere  explanation  of  the 
meaning  of  a  term.  But  it  is  not  correct  to  call  an  expression  of  this 
Bort  a  peculiar  kind  of  definition.  Its  difference  from  the  other  kind 
(insists  in  this,  that  it  is  not  a  definition,  but  a  definition  and  something 
more.  The  definition  above  given  of  a  triangle,  obviously  comprises 
not  one,  but  two  propositions,  perfectly  distinguishable.  The  one  is, 
*  There  may  exist  a  figure,  bounded  by  three  straight  lines  :'  the  other, 
'  And  this  figure  may  be  termed  a  triangle.'  The  former  of  these  pro- 
positions is  not  a  definition  at  all :  the  latter  is  a  mere  nominal  defini- 
tion, or  explanation  of  the  use  and  application  of  a  terra.  The  first  is 
susceptible  of  truth  or  falsehood,  and  may  therefore  be  made  the  foun- 
dation of  a  train  of  reasoning.  The  latter  can  neither  be  true  nor  felse ; 
the  only  character  it  is  susceptible  of  is  that  of  conformity  or  discon- 
formity  to  the  ordinary  usage  of  language." 

There  is  a  real  distinction,  then,  between  definitions  of  names,  and 
what  are  erroneously  called  definitions  of  things ;  but  it  is,  that  th»^ 
latter,  along  with  the  meaning  of  a  name,  covertly  asserts  a  matter  of 
fact.  This  covert  assertion  is  not  a  definition,  but  a  postulate.  The 
definition  is  a  mere  identical  proposition,  which  gives  information  only 
about  the  use  of  language,  and  from  which  no  conclusions  affecting 
matters  of  fact  can  possibly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  a  fact,  which  may  lead  to  consequences  of 
every  degree  of  importance.  It  affirms  the  real  existence  of  Things 
possessing  the  combmation  of  attributes  set  forth  in  the  definition ;  and 
this,  if  true,  may  be  foundation  sufficient  on  which  to  build  a  wholo 
&bric  of  scientific  truth. 

We  have  already  made,  and  shall  often  have  to  repeat,  the  remark, 
that  the  philosophers  who  overthrew  Realism  by  no  means  got  rid  of 
the  consequences  of  Realism,  but  retained  long  afterwards,  in  their 
own  philosophy,  numerous  propositions  which  could  only  have  a  ra- 
tional meaning  as  nart  of  a  Realistic  system.  It  had  been  handed  down 
from  Ainstotle,  and  probably  from  earlier  times,  as  an  obvious  truth, 
that  the  science  of  Geometry  is  deduced  from  definitions.  This,  so 
long  as  a  definition  was  considered  to  be  a  proposition  "  unfolding  the 
nature  of  the  thing,"  did  well  enou^.  But  Hobbes  came,  and  re- 
jected utterly  the  notion  that  a  definition  declares  the  nature  of  the 
thing,  or  does  anything  but  state  the  meaning  of  a  name ;  yet  he  con- 
tinued to  affirm  as  broadly  as  any  of  his  predecessors,  that  the  dpxai, 
principiaj  or  original  premisses  of  mathematics,  and  even  of  all  science, 
are  definitions ;  producing  the  singular  paradox,  that  systems  of  scien- 
tific truth,  nay,  all  truths  whatever  at  which  we  arrive  by  reasoning, 
are  deduced  from  the  arbitrary  conventions  of  mankind  concerning  the 
signification  of  words. 

To  save  the  credit  of  tlie  doctrine  that  definitions  are  the  premisses 
of  scientific  knowledge,  the  proviso  is  sometimes  added,  that  they  are 
so  only  under  a  certain  condition,  namely,  that  they  be  framed  con- 
formably to  the  phenomena  of  nature ;  that  is,  that  they  aacribe  such 
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QMaaiBgs  lo  terms  aa  slifJI  euit  ol^ecCs  actuallY  eziatiiig.  But  tUa  is 
only  an  instaacd  of  the  attempt,  too  often  made*  to  escape  bom  dba 
Bece»nty  of  abaodooing  old  language  after  the  ideas  which  it  expr 
have  been  exchanged  for  contraiy  ones.  From  the  meaning  of  a  j 
(we  are  told)  it  is  possible  to  infer  physical  facta,  provided  the  i 
has,  corresponding  to  it,  an  existing  thing.  But  if  this  proviso  be 
eessary,  from  which  of  ^e  two  is  the  inference  really  drawn  1  from  the 
existence  of  a  thing  having  the  properties  1  or  from  the  existence  of  a 
lUNne  meaning  them  1 

Take,  for  instance,  any  of  the  definitions  laid  down  as  premissee  in 
fittclid's  Blements ;  the  definition,  let  us  say,  of  a  circle.     This,  being 
snalyzed,  consists  of  two  propositions ;  the  one  an  assumption  with 
respect  to  a  matter  of  fact,  the  other  a  genuine  definition.     "  A  figpore 
may  exist,  having  all  the  points  in  the  line  which  bounds  it  equally 
distant  from  a  single  point  within  it ;"   "  Any  figure  possessing  this 
property  is  called  a  circle."     Let  us  look  at  one  of  the  demonstradona 
which  are  said  to  depend  on  this  definition,  and  observe  to  v^ch  of 
the  two  propositions  contained  in  it  the  demonstration  really  appeals, 
**  About  the  centre  A,  describe  the  circle  BCD."     Here  is  an  assumpr 
tioxi,  that  a  figure,  such  as  the  definition  expresses,  may  be  descrihed; 
which  is  no  other  than  the  postulate,  or  covert  assumption,  involved  in 
the  so-called  definition.     But  whether  that  fig^ure  be  called  a  circle  o^ 
■  not  is  quite  immaterial.     The  purpose  would  be  as  well  answered,  in 
all  respects  except  brevity,  were  we  to  say,  "  Through  the  point  B, 
draw  a  line  retiuning  intp  itself,  of  which  every  point  shall  be  at  an 
equal  distance  from  die  point  A."     By  this  the  definition  of  a  circle 
would  be  got  rid  of,  and  rendered  needless,  but  not  the  postulate  im- 
plied in  it ;  without  that  the  demonstration  could  not  stand.     The  circle 
oeing  now  described,  let  us  proeeed  to  the  consequence,     "Since 
B  C  D  is  a  circle,  the  radius  B  A  is  ^ual  to  the  radius  C  A."     B  A  is 
Oqual  to  C  A,  not  because  B  C  D  is  a  circle,  but  because  B  C  D  is  a 
figure  vrith  the  radii  equal.     Our  wiirrant  for  assuming  that  such  a 
figure  about  the  centre  A,  with  the  radiun  B  A,  may  be  made  to  exist, 
is  the  postulate. — The  admissibility  of  these  assumptions  may  be 
intuitive,  or  may  admit  of  proof;   but  in  either  case  they  are  the 
premisses  on  which  the  theorems  depend ;  and  while  these  are  retained 
It  would  make  no  difference  in  the  certainty  of  geometrical  truthi, 
though  every  definition  in  Euclid,  and  every  technical  tenn  thereiq 
defined,  were  laid  aside. 

It  is,  perhaps,  superfluous  to  dwell  at  so  much  length  upon  what  is 
SO  nearly  self-evident;  but  when  a  distinction,  obvious  as  it  may 
appear,  has  been  confounded,  and  by  men  of  the  most  powerfiil  intel* 
lect,  it  is  better  to  say  too  much  than  too  little  for  the  purpose  of 
rendering  such  mistakes  impossible  in  fixture.  We  will,  therefore, 
detain  the  reader  while  we  point  out  one  of  the  absurd  consequences 
flowing  from  the  supposition  that  definitions,  as  such,  are  the  premiasoa 
in  any  of  our  reasonmgs,  except  such  as  i^late  to  words  only.  If  thi^ 
supposition  were  true,  we  might  argue  correctly  frt)m  true  premisses, 
and  arrive  at  a  false  conclusion.  We  should  only  have  to  assume  as  s 
premiss  the  definition  of  a  non-entity :  or  rather  of  a  name  which  has 
no  entity  corresponding  to  it.  Let  this,  for  instance,  bo  our  definitioa; 
A  dragon  is  a  serpent  breathing  flame. 
This  proposition,  considered  only  as  a  definition,  is  indisputably 
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correct  A  diogon  i$  %  aeipent  breatbiif^g  lane:  the  word  Aiamw  that. 
The  tacit  afl8umpti<Hk|  indeed  (if  thiere  were  vaj  such  imdeivtood 
assertion),  of  the  existence  of  an  object  with  properties  oorrespooding 
to  the  definition,  would,  in  the  present  instance^  be  false.  Out  of  this 
definition  we  may  carve  the  premisses  of  the  following  syllogism  i 

A  dragon  is  a  thing  which  breathes  flame : 

But  a  dragon  is  a  Berj^tt 
Prom  which  the  conclusion  is» 

Therefore  some  serpent  or  sarpentB  breathe  flame  ^^ 
an  unexceptionable  syllogism,  in  the  first  mode  of  the  third  figure,  in 
which  both  premisses  are  true  and  ^et  the  conclusion  false;  wl^ch 
every  logician  knows  to  be  an  absurdity.  The  oonclustoa  being  ftlse 
and  the  syllogism  correct,  the  premisses  caauiot  be  true.  But  the 
premisses,  considered  as  parts  of  a  definition,  are  true :  there  is  no 
possibility  of  controverting  them.  Therefcnre,  the  premisses  considered 
as  parts  of  a  definition  cannot  be  the  real  ones.  The  real  premisses 
znuBt  be : 

A  dragon  is  a  really  exUting  thmg  which  breathes  flame : 

A  dragon  is  ^really  exitting  serpents 
which  implied  premisses  being  false,  the  falsiigr  of  the  conclusion  pre- 
sents no  absurmty.  If  we  would  determine  what  conclusion  foQowa 
from  the  same  ostensible  premisses  when  the  tacit  assun^on  of  teal 
existence  is  left  out,  let  us,  according  to  the  recommendation  in  the 
Westmiiuter  Review,  substitute  meafw  for  u.    We  then  have : 

A  dragon  is  a  word  meaning  a  thing  which  breathes  flame : 

A  dragon  is  a  word  meaning  a  serpent  i 
From  which  the  conclusion  is, 

Some  word  or  words  which  mean  a  setpent,  also  mean  a  tlung 
which  breathes  flame ; 
where  the  conclusion  (as  well  as  the  premisses)  is  tru6>  and  is  the  only 
kind  of  conclusion  which  can  ever  follow  from  a  definition^  naknely,  a 
proposition  relating  to  the  meaning  of  words.  If  it  relate  to  anything 
else,  we  may  know  that  it  does  not  follow  6rom  the  definition,  but  from 
the  tacit  assumption  of  a  matter  of  fact. 

It  is  only  necessary  further  to  inquire,  in  what  cases  that  tacit  as* 
sumption  is  really  made,  and  in  what  cases  not.  Unless  we  declare 
the  contrary,  we  always  convey  the  impression  that  we  intend  to  make 
the  assumption,  when  we  profess  to  define  any  name  which  is  already 
known  to  do  a  name  of  re«Ily  existing  objects.  On  this  aceount  it  is, 
that  the  assumption  was  not  necessarily  implied  in  the  definition  of  a 
dragon,  while  there  was  no  doubt  of  its  bemg  inoluded  in  the  defini* 
tion  of  acircle. 

§  7.  Oi»e  of  the  circumstances  which  have  contributed  to  keep  up 
the  notion,  that  demonstrative  truths  follow  from  definitions  rather 
than  from  the  postulates  implied  in  those  definitions,  is,  that  die  pos- 
tulates, even  in  those  sciences  which  are  considered  to  surpass  all 
others  in  demonstrative  certunty,  are  not  always  exactly  true.  It  is 
not  true  that  a  circle  exists,  or  can  be  described,  which  has  all  its  radii 
iatactly  equal.  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature^ 
still  less  can  it  be  realized  by  art.  People  had  a  difiiculty,  there&re^ 
in  conceiving  that  the  most  certain  of  all  conclusions  could  rest  upon 
premisses  which,  instead  of  being  certainly  true,  are  certainly  not  tnra 
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to  the  whole  extent  asserted.  '  This  apparent  paradox  will  be  examined 
when  we  come  to  treat  of  Demonstration ;  where  we  shall  be  able  to 
show  that  as  much  of  the  postulate  is  true,  as  is  required  to  support  as 
much  as  is  true  of  the  conclusion.     Philosophers,  however,  to  iHrhooi 
this  riew  had  not  occurred,  or  whom  it  did  not  satisfy,  have  thought  it 
indispensable  that  there  should  be  found  in  definitions  something  more 
certain,  or  at  least  more  accurately  true,  than  the  implied  postulate  oif 
die  real  existence  of  a  corresponding  object.     And  this  something 
they  flattered  themselves  they  had  found,  when  they  laid  it  down  that 
a  definition  is  a  statement  and  analysis  not  of  the  mere  meaning  of  a 
word,  nor  yet  of  the  nature  of  a  thing,  but  of  an  idea.     Thus,  the 
proposition,  "  A  circle  is  a  plane  figure  bounded  by  a  line  all  the  points 
of  which  are  at  an  equal  distance  fi*om  a  given  point  within  it,"  ivas 
considered  b^  them,  not  as  an  assertion  that  any  real  circle  has  that 
property  (which  would  not  be  exactly  true),  but  that  we  conceive  a 
circle  as  having  it :  that  our  abstract  idea  of  a  circle  is  an  idea  of  a 
figure  with  its  radii  exactly  equal. 

Conformably  to  this  it  is  said,  that  the  subject  matter  of  mathemat- 
ics, and  of  every  other  demonstrative  science,  is  not  things  as  they 
really  exist,  but  abstractions  of  the  mind.  A  geometrical  line  is  a  line 
without  breadth ;  but  no  such  line  exists  in  nature ;  it  is  a  mere  notion 
made  up  bv  the  mind,  out  of  the  materials  in  nature.  The  definition 
(it  is  said)  is  a  definition  of  this  mental  line,  not  of  any  actual  line  : 
and  it  is  only  of  the  mental  line,  not  of  any  line  existing  in  nature,  that 
the  theorems  of  geometry  are  accurately  true. 

'Allowing  this  doctrine  respecting  the  nature  of  demonstrative  truth 
to  be  correct  (which,  in  a  subsequent  jplace,  I  shall  endeavor  to  prove 
that  it  is  not) ;  even  on  that  supposition,  the  conclusions  which  seem 
to  follow  from  a  definition,  do  not  follow  from  the  definition  as  such, 
hut  firom  an  implied  postulate.  Even  if  it  be  true  that  there  is  no 
object  in  nature  answering  to  the  definition  of  a  line,  and  that  the 
geometrical  properties  of  lines  are  not  true  of  any  lines  in  nature,  but 
only  of  the  idea  of  a  line ;  the  definition,  at  all  events,  postulates  the 
real  existence  of  such  an  idea :  it  assumes  that  the  mind  can  frame,  or 
rather  has  framed,  the  notion  of  length  without  breadth,  and  without 
any  other  sensible  property  whatever.  According  to  what  appears  to 
me  the  sounder  opinion,  the  mind  cannot  form  any  such  notion;  it 
cannot  conceive  length  without  breadth :  it  can  only,  in  contemplating 
objects,  attend  to  their  length  exclusively  of  their  other  sensible  quah- 
ties,  and  so  determine  what  properties  may  be  predicated  of  them  in 
virtue  of  their  length  alone.  It  this  be  true,  the  postulate  involved  in 
the  geometrical  definition  of  a  line,  is  the  real  existence,  not  of  length 
without  breadth,  but  merely  of  length,  that  is,  of  long  objects.  This 
is  quite  enough  to  support  all  the  truths  of  geometry,  since  everj 
property  of  a  geometrical  line  is  really  a  property  of  all  physical 
objects  possessing  length.  But  even  what  I  hola  to  be  the  false  doc- 
tjrine  on  the  subject,  leaves  the  conclusion  that  our  reasonings  are 
grounded  upon  the  matters  of  fact  postulated  in  definitions,  and  not 
upon  the  definitions  themselves,  entirely  unaffected ;  and  accordingly 
I  am  able  to  appeal  in  confirmation  of  this  conclusion,  to  the  authontj 
of  Mr.  WheweU,  in  his  recent  treatise  on  The  Philosophy  of  the  In- 
dmctive  Sciences,  On  the  nature  of  demonstrative  truth,  Mr.  Whewell^ 
opinions  are  greatly  at  variance  with  mine,  but  on  the  particular  point 
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in  question  it  gives  me  great  pleasure  to  observe,  that  there  is  a  com- 
lete  agreement  between  us.  And  here,  as  in  many  other  instances, 
gladly  acknowledge  that  his  writings  are  eminently  serviceable  in 
clearing  from  confusion  the  initial  steps  in  the  analysis  of  the  mental 
processes,  even  where  his  views  respecting  the  ultimate  analysis  (a 
matter  generally  of  far  less  importance)  are  such  as  (though  with  un« 
feigned  respect)  I  cannot  but  regard  as  fundamentally  erroneous. 


I 


§  8.  Although,  according  to  the  views  here  presented.  Definitions 
are  properly  of  names  only,  and  not  of  things,  it  does  not  follow  that 
definition  is  an  easy  matter.  How  to  define  a. name,  may  not  only  be 
an  inauiry  o^  considerable  difficulty  and  intricacy,  but  may  turn  upon 
considerations  going  deep  into  the  nature  of  the  things  which  are 
denoted  by  the  name.  Such,  for  instance,  are  the  inquiries  which 
form  the  subjects  of  the  most  important  of  Plato's  Dialogues;  as, 
"  What  is  rhetoric  ]"  the  topic  of  the  Gorgias,  or  "  What  is  justice  V 
that  of  the  Republic.  Such,  also,  is  the  question  scornfully  asked  by 
Pilate,  '*  What  is  truth  V*  and  the  fundamental  question  with  specula- 
tive moralists  in  all  ages,  "  What  is  virtue  ]" 

It  would  be  a  mistake  to  represent  these  difficult  and  noble  in- 
quiries as  having  nothing  in  view  beyond  ascertaining  the  conven- 
tional meaning  of  a  name.  They  are  inquiries  not  so  much  to 
determine  what  is,  as  what  should  be,  the  meaning  of  a  name ;  which, 
like  other  practical  questions  of  terminology,  requires  for  its  solution 
that  we  should  enter,  and  sometimes  enter  very  deeply,  into  the  prop- 
erties not  merely  of  names  but  of  the  things  named. 

Although  the  meaning  of  every  concrete  general  name  resides  in 
the  attributes  which  it  connotes,  the  objects  were  named  before  the 
attributes;  as  appears  from  the  fact  that  in  all  languages,  abstract 
names  are  mostly  compoimds  or  derivatives  of  the  concrete  names 
which  correspond  to  them.  Connotative  names,  therefore,  were,  after 
proper  names,  the  first  which  were  used :  and  in  the  simpler  case^ 
no  aoubt,  a  distinct  connotation  was  present  to  the  minds  of  those  who 
;first  used  the  name,  and  was  distinctly  intended  by  them  to  be  conveyed 
by  it.  The  first  person  who  used  the  word  white,  as  applied  to  snow 
or  to  any  other  object,  knew,  no  doubt,  vei^  well  what  quality  he  in- 
tended to  predicate,  and  had  a  perfectly  distinct  conception  in  his  mind 
of  the  attribute  signified  by  the  name. 

But  where  the  resemblances  and  differences  on  which  our  classifi- 
cations are  founded  are  not  of  this  palpable  and  easily  determinable 
kind ;  especially  where  they  consist  not  in  any  one  quality  but  in  a 
number  of  qualities,  the  effects  of  which  being  blended  together  are  not 
very  easily  discriminated  and  referred  each  to  its  true  source ;  it  often 
happens  diat  names  are  applied  to  nameable  objects,  with  no  distinct 
connotation  present  to  the  minds  of  those  who  apply  them.  They  are 
only  influenced  by  a  general  resemblance  between,  the  new  object  and 
all  or  some  of  the  old  familiar  objects  which  they  have  been  accustom- 
ed to  call  by  that  name.  This,  as  we  have  seen,  is  the  law  which  even 
the  mind  of  the  philosopher  must  follow,  in  giving  names  to  the  simple 
elementary  feelings  of  our  nature :  but,  where  the  things  to  be  named 
are  complex  wholes,  a  philosopher  is  not  content  with  noticing  a  gen- 
eral resemblance ;  he  examines  what  the  resemblance  consists  in ;  and 
he  only  gives  the  same  name  to  things  which  resemble  one  another  ia 
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(^«  same  definite  particulars.     The  phflosopber,  therefore,  habitually 
employs  his  general  names  with  a  dennite  connotation.     But  langna^« 
ttras  not  made,  and  can  only  in  some  small  degree  be  mended,  \fj 
Jibilosophers.     In  the  minds  of  the  real  arbiters  of  language,  general 
names,  especially  where  the  classes  they  denote  cannot  be  brouo;lit 
before  the  tribunal  of  the  outward  senses  to  be  identified  and  discrun* 
inated,  connote  little  more  than  a  vague  gross  resemblance  to  the 
things  which  they  were  earliest,  or  have  been  most,  accustomed  to  call 
by  those  names.     When,  for  instance,  Ordinary  persons  predicate  the 
^ords  just  or  unjust  of  any  action,  noble  or  mean  of  any  sentiment, 
expression,  or  demeanor,  statesman  or  charlatan  of  any  personagi^ 
figuring  in  politics,  do  they  mean  to  affirm  of  those  various  subjects, 
liny  determinate  attributes,  of  whatever  kind]      No;    they  merely 
recognize,  as  they  think,  some  likeness,  more  or  less  vague  and  loose, 
between  them  and  some  other  things  which  they  have  been  accustomed 
to  denominate  or  to  hear  denominated  by  those  appellations. 

Language,  as  Sir  James  Mackintosh  used  to  say  of  government^ 
•*  is  not  made,  but  grows.'*    A  name  is  not  imposed  at  once  and  by 

Srevious  purpose  upon  a  doss  of  dbjects,  but  is  first  applied  to  one 
ling,  and  then  extended  by  a  series  of  transitions  to  another  and 
ilttother.  By  this  process  (as  has  been  remarked  by  several  writers, 
and  illustrated  with  great  force  and  clearness  by  Dugald  Stewart,  in 
his  Philosophical  Essays),  a  name  not  unfrequently  passes  by  suc^ 
cessive  links  of  resemblance  from  one  object  to  another,  until  it 
becomes  applied  to  things  having  nothing  in  common  with  the  first 
things  to  vdiich  the  name  Was  given ;  which,  however,  do  not,  for  that 
f^ason,  drop  the  name ;  so  that  it  at  last  denotes  a  confused  huddle  of 
objects,  having  nothing  whatever  in  common ;  and  connotes  nothing^ 
not  even  a  vague  and  general  resemblance.  When  a  name  has  fallen 
into  this  state,  in  which  by  pi-edicatine  it  of  any  object  we  assert 
litefally  nothing  about  the  object,  it  has  become  unfit  for  the  purposes 
either  of  thought  or  of  the  communication  of  thought ;  and  can  only 
be  made  serviceable  by  stripping  it  of  some  part  of  its  multifimoul 
denotation,  and  confining  it  to  objects  possessed  of  some  attributes  in 
common,  which  it  may  be  made  to  connote.  Such  are  the  inconve- 
niences of  a  language  which  **  is  not  made,  but  grows.*'  Like  a  road 
which  is  not  made  but  has  made  itseUJ  it  requires  continual  mending 
in  order  to  be  passable. 

From  this  it  is  already  evident,  why  the  question  respecting  the 
definition  of  an  absti^ct  name  is  often  one  of  so  much  difficulty.  The 
question.  What  is  justice  1  is,  in  other  words,  What  is  the  attribute 
which  mankind  mean  to  predicate  when  they  call  an  action  just  1  To 
which  the  first  answer  Is,  that  having  come  to  no  precise  agreement  on 
the  point,  they  do  not  mean  to  precficate  distinctly  any  attribute  at  all. 
Nevertheless,  all  believe  that  there  id  some  common  attribute  belonging 
to  all  the  actions  which  they  are  in  the  habit  of  calling  just  The 
question  then  must  be,  whether  there  is  any  such  common  attribute! 
imd,  in  the  first  place,  whether  mankind  agree  sufficiently  with  one 
another  as  to  the  particular  actions  which  they  do  or  do  not  call  just, 
to  render  the  inquiry,  what  quality  those  actions  have  in  common,  ft 
possible  one :  if  so,  whether  tlie  actions  really  have  any  quality  in 
eommon ;  and  if  they  have,  what  it  is.  Of  these  three,  the  first  alone 
la  an  inquiry  into  Usage  and  convention ;  the  other  two  are  inquiries 
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into  maUera  of  fiict.  And  if  the  second  question  (whether  the  aetione 
fonn  a  class  at  all),  has  been  answered  negatively,  there  remains  a 
fourth,  often  more  arduous  than  all  the  rest,  namely,  how  best  to  form 
a  class  artificially,  which  the  name  may  denote. 

And  here  it  is  fitting  to  remark,  that  the  study  oi  the  spontaneoua 
growth  of  languages  is  of  the  utmost  importance  to  the  philosopher 
who  would  logically  remodel  them*  The  classifications  rudely  made 
by  established  lansuage,  when  retouched,  as  they  almost  always  require 
to  be,  by  the  hands  of  the  logician,  are  often  in  themselves  excellently 
suited  to  many  of  his  purposes.  When  oompared  with  the  classifica^ 
tions  of  a  philosopher,  they  are  like  the  customary  law  of  a'country, 
which  has  grown  up  as  it  were  ^ontaneously,  compared  with  lawa 
methodised  and  digested  into  a  code :  the  former  are  a  far  less  pei'leol 
instrument  than  the  latter;  but  being  the  result  of  a  long,  though 
unscientific,  course  of  experience,  they  contain  the  greater  pait  of  the 
materials  out  of  which  the  systematic  body  of  written  law  may  and 
ou^t  to  be  foimed.  In  like  manner,  the  established  grouping  of 
Objects  under  a  common  name,  though  it  may  be  founded  only  upon  a 
gross  and  general  resemblance,  is  evidence,  m  the  first  place,  that  the 
resemblance  is  obvious,  and  therefore  considerable ;  and,  in  the  next 
place,  that  it  is  a  resemblance  which  has  struck  great  numbers  of 
persons  during  a  series  of  years  and  ages.  Even  when  a  name,  bV 
Successive  extensions,  has  come  to  be  applied  to  things  among  which 
there  does  not  exist  even  a  gross  resemblance  common  to  them  all^ 
•till  at  every  step  in  its  progress  we  shall  find  such  a  resemblance* 
And  these  transitions  of  the  meaning  of  words  are  often  an  index  to 
real  connexions  between  the  things  denoted  by  them,  which  might 
otherwise  escape  the  notice  even  of  philosophers ;  of  those  at  least 
who,  from  using  a  different  language,  or  from  any  difference  in  their 
habitual  associations,  have  fixed  their  attention  in  preference  upon 
some  other  aspect  of  the  things.  The  history  of  philosophy  abounds 
in  examples  of  such  oversights,  which  would  not  have  been  committed 
if  a  philosopher  had  seen  the  hidden  link  that  connected  together  the 
seemingly  disparate  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  name  of  any  real  ob- 
ject consists  of  anything  else  than  a  mere  comparison  of  authorities, 
we  tacitly  assume  that  a  meaning  must  be  found  for  the  name,  com- 
patible with  its  continuing  to  denote,  if  possible  all,  but  at  any  rate  the 
greater  or  the  more  important  part,  of  the  things  of  which  it  is  com- 
monly predicated.  The  inquiry,  therefore,  into  the  definition,  is  an 
inquiry  into  the  resemblances  and  differences  among  those  things: 
whether  there  be  any  resemblance  running  though  them  all ;  if  not, 
through  what  portion  of  them  such  a  general  resemblance  can  be  traced : 

*  **  Few  people**  (I  have  said  in  another  place)  *'  have  reflected  how  great  a  knowledge 
of  Things  is  required  to  enable  a  man  to  affirm  that  any  given  argument  turns  wholly  upon 
words.  There  is,  perhaps,  not  one  of  the  leading  terms  of  philosophy  which  is  not  used 
in  almost  innumerable  snades  of  meaning,  to  express  ideas  more  or  less  widely  different 
from  one  another.  Between  two  of  these  ideas  a  sagacious  and  penetrating  mind  will 
discern,  as  it  were  intuitively,  an  unobvious  link  of  connexion,  upon  which,  though  per- 
haps unable  to  give  a  logical  account  of  it,  he  will  found  a  perfectly  valid  argument,  which 
Ilia  critic,  not  having  so  Keen  an  insight  into  the  Things,  will  mistake  for  a  fallacy  turning 
on  the  double  meanmg  of  a  term.  And  the  greater  the  genius  of  him  who  thus  safely  leapa 
over  the  chasm,  the  greater  will  probably  be  the  crowing  and  vain-glory  of  the  mere 
logician,  who,  hobbling  after  him,  evinces  his  own  superior  wisdom  by  pausing  on  its  brink, 
aiM  giving  up  as  desperate  his  proper  business  of  bndging  it  over.** 
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and  finally,  what  are  the  common  attrihutes,  the  poaaessidn  of  which 
gives  to  them  all,  or  to  that  portion  of  them,  the  character  of  resem- 
blance which  has  led  to  their  being  classed  together.  When  these 
common  attributes  have  been  ascertained  «uid  specified,  the  name 
which  belongs  in  common  to  the  resembling  objects,  acquires  a  dis- 
tinct instead  of  a  vague  connotation ;  and  by  possessing  this  disdncl 
connotation,  becomes  susceptible  of  definition. 

In  giving  a  distinct  connotation  to  the  general  name,  the  philosopher 
will  endeavor  to  fix  upon  such  attributes  as,  while  they  are  common  to 
ail  the  things  usually  denoted  by  the  name,  are  also  of  greatest  impor- 
tance in  themselves,  either  directly,  or  firom  the  number,  the  conspio- 
uousness,  or  the  interesting  character,  of 'tke  consequences  to  which 
they  lead.  He  will  select,  as  far  as  possible,  such  differetUia  as  lead 
to  the  greatest  number  of  interesting  propria.  For  these,  rather  than 
the  more  obscure  and  raoondite  qui^ties  on  which  they  often  depend, 
give  that  general  character  and  aspect  to  a  set  of  objects,  which  aeter- 
mine  the  groups  into  which  they  naturally  fall.  But  to  mount  up  to 
the  more  hidden  agreement  upon  which  these  obvious  and  superficial 
agreements  depend,  is  often  one  of  the  most  difiicult  of  scientific  prob- 
lems. As  it  is  among  the'  most  difficult,  so  it  seldom  fails  to  be  among 
the  most  important.  And  since  upon  the  result  of  diis  inquiry  respect- 
ing the  causes  of  the  properties  of  a  class  of  things,  there  incidentally 
depends  the  question  what  shall  be  the  meaning  of  a  word ;  some  of 
the  most  profound  and  most  valuable  investigations  which  philosophy 
presents  to  us,  have  been  introdticed  by,  and  have  offered  themselves 
under  the  guise  of,  inquiries  into  the  definition  of  a  name. 
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▲■irr.  Anaiyt,  Prior.,  1.  L  cap  i 


CHAPTER  1. 

OF  INFERENCE,  OR  REASONING,  IN  GENERAL. 

§  1.  In  the  preceding  Book,  we  bave  been  occupied  not  with  the 
nature  of  Proof,  but  with  the  nature  of  Assertion :  the  import  conveyed 
by  a  Proposition,  whether  that  Proposition  be  true  or  false ;  not  the 
means  by  which  to  discriminate  true  from  false  Propositions.  The 
proper  subject,  however,  of  Logic  is  Proof.  Before  we  could  under- 
stand what  Proof  is,  it  was  necessary  to  understand  what  that  is  to 
which  proof  is  applicable ;  what  that  is  which  can  be  a  subject  of  be- 
lief or  disbelief,  of  affirmation  or  denial ;  what,  in  short,  the  different 
kinds  of  Propositions  assert. 

This  preliminary  inquiry  we  have  prosecuted  to  a  definite  result 
Assertion,  in  the  first  place,  relates  either  to  the  meaning  of  words,  or 
to  some  property  of  the  things  which  'words  signify.  Assertions  re- 
specting the  meaning  of  words,  among  which  definitions  are  the  most 
important,  hold  a  place,  and  an  indispensable  one,  in  philosophy ;  but 
as  the  meaning  of  words  is  essentially  arbitrary,  this  class  of  assertions 
is  not  susceptible  of  truth  or  falsity,  nor  therefore  of  proof  or  dis- 
proof. Assertions  respecting  Things,  or  what  may  be  called  Real 
JPropositions  in  contradistinction  to  verbal  ones,  are  of  various  sorts. 
We  have  analyzed  the  import  of  each  sort,  and  have  ascertained  the 
nature  of  the  Uiings  they  relate  to,  and  the  nature  of  what  they  sever- 
ally assert  respecting  those  things.  We  found  that  whatever  be  the 
form  of  the  proposition,  and  whatever  its  nominal  subject  or  predicate, 
the  real  subject  of  every  proposition  is  some  one  or  more  facts  or  phe- 
nomena of  consciousness,  or  some  one  or  more  of  the  hidden  causes  or 
powers  to  which  we  ascribe  those  facts ;  and  that  what  is  predicated 
or  asserted,  either  in  the  affirmative  or  negative,  of  those  poenomena 
or  those  powers,  is  always  either  Existence,  Order  in  Place,  Order  in 
Time,  Causation,  or  Resemblance.  This,  then,  is  the  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements :  but  there  is 
another  and  a  less  abstruse  bxpression  for  it,  which  though  stopping 
short  in  an  earlier  stage  of  the  analysis,  is  sufiiciently  scientific  for 
many  of  the  purposes  for  which  such  a  general  expression  is  required. 
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This  expression  recognizes  the  commonly  received  distinction  between 
Subject  and  Attribute,  and  gives  the  following  as  the  analysis  of  the 
meaning  of  propositions : — Every  Proposition  asserts,  that  some  ^iven 
subject  does  or  does  not  possess  some  attribute ;  or  that  some  attribute 
IB  or  is  not  (either  in  aU  or  In  some  portion  of  the  subjects  in  which  it 
is  met  with)  conjoined  with  some  otner  attribute. 

We  shall  now  for  the  present  take  our  leave  of  this  portion  of  our 
inquiry,  and  proceed  to  the  peculiar  problem  of  the  Science  of  Logic, 
namely,  how  the  assertions,  of  whicn  we  have  analyzed  the  import, 
are  proved,  or  disproved :  such  of  them,  at  least,  as,  not  being  amena- 
ble to  direct  consciousness  or  intuition,  are  appropriate  subjects  of 
proof. 

We  say  of  a  fact  or  statement,  that  it  is  proved,  when  we  be^ 
lieve  its  truth  by  reason  of  some  other  &ct  or  statement  from  which 
it  is  said  to  follow.  Most  of  the  propositions,  whether  affirmative  or 
negative,  universal,  particular,  or  singular,  which  we  believe,  are  not 
believed  on  their  own  evidence,  but  on  the  ground  of  something  pre- 
viously assented  to,  and  from  which  they  are  said  to  be  inferred.  To 
infer  a  proposition  from  a  previous  proposition  or  propositions;  to 
pve  credence  to  it,  or  claim  credence  for  it,  as  a  conclusion  from 
something  else ;  is  to  reason^  in  the  most  extensive  sense  of  the  term. 
There  is  a  narrower  sense,  in  wluch  the  name  reasoning  is  confined  to 
the  form  of  inference  which  is  termed  ratiocination,  and  of  which  the 
•yllo^sm  is  the  general  type.  The  reasons  for  not  conforming  to  this 
restricted  use  oi  the  term  were  stated  in  an  early  stage  oi  our  mquiry* 
and  additional  motives  will  be  suggested  by  the  considerations  on 
which  we  are  now  about  to  enter* 

$  3.  In  proceeding  to  take  i&to  consideration  the  oases  in  which 
inferences  can  legitimately  be  drawn,  we  shall  first  mention  some  cases 
in  which  the  inference  is  apparent,  not  real ;  and  which  require  notice 
chiefly  that  they  may  not  be  oonfounded  with  cases  of  inference  prop- 
erly so  called.  This  occurs  when  the  proposition  ostensibly  inferred 
from  another,  appeal^  on  analysis  to  be  merely  a  repetition  of  the  same, 
or  part  of  the  same,  assertion,  which  was  contained  in  the  first.  All 
the  cases  mentioned  in  books  of  Logic,  as  examples  of  JEquipoUency 
or  equivalence  of  propositions,  are  of  Uiis  nature.  Thus,  if  we  were 
to  argue.  No  man  is  incapable  of  reason,  for  every  man  is  rational  s 
or,  All  men  are  mortal,  for  no  man  is  exempt  fix>in  deatli*;  it  would 
be  plain  th^t  we  were  not  proving  the  proposition,  but  only  appealing 
to  another  mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  to  suggest  the  reid 
proof,  but  which  contains  in  itself  no  shadow  of  proofi 

Another  case  is  where,  from  an  universal  proposition,  we  affect  Co 
infer  another  which  differs  from  it  only  in  beinf  particular:  as,  All  A 
is  B,  therefore  Some  A  is  B :  No  A  is  B,  ther^ore  Some  A  is  not  Bt 
This,  too,  is  not  to  conclude  one  proposition  from  anothor,  but  to 
repeat  a  second  time  something  which  had  been  asserted  at  first ;  with 
the  difference,  that  we  do  not  here  repeat  the  whole  of  the  previous 
assertion,  but  only  an  indefinite  part  of  it. 

A  third  case  is  where,  the  antecedent  having  affirmed  a  predicate 
of  a  given  subject,  the  consequent  affinns  of  the  same  subject  some- 
thing already  connoted  by  the  former  predicate :  as,  Socrates  is  a 
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tnan,  therefore  Sooretes  is  a  Uving  creature ;  where  all  diet  is  ^oniioted 
\>j  living  creature  was  affirmed  of  Socrates  when  he  was  asserted  to 
be  a  man.  If  the  propositions  are  negatiyei  we  must  invert  their 
order,  thus:  Socrates  is  not  a  living  creature,  therefore  he  is  not  a 
man ;  for  if  we  deny  the  leas,  the  greater,  which  includes  it,  is  already 
denied  by  implication.  These,  therefore,  are  not  really  cases  of  infer* 
ance ;  and  yet  the  trivial  examples  by  which,  in  manuals  of  Logic,'  the 
rules  of  the  syllogism  are  illustrated,  are  often  ci  this  ill-chosen  kind ; 
demonstrations  in  form,  of  conclusions  to  which  whoever  understands 
the  terms  used  in  the  statement  of  the  data,  has  already,  and  con<* 
aciously,  assented. 

The  most  complex  case  of  this  sort  of  anparent  inference  is  what  ia 
called  the  Conversion  of  Propositions ;  which  consists  in  making  the 
predicate  become  a  subject,  and  the  subject  become  a  predicate,  and 
framing  out  of  the  same  terms,  thus  reversed,  another  proposition, 
which  must  be  true  if  the  fermer  is  true.  Thus^  from'  the  particular 
affirmative  proposition,  Some  A  is  B,  we  may  infer  that  Some  B  is  A« 
From  the  universal  negative,  No  A  is  B,  we  may  conclude  that  No 
B  is  A.  From  the  universal  affirmative  proposition.  All  A  is  B,  it 
cannot  be  inferred  that  All  B  is  A ;  though  all  water  is  liquid,  Ht  is  not 
implied  that  all  liquid  is  water ;  but  it  is  implied  that  some  liquid  is 
so  ;  and  hence  the  proposition.  All  A  is  B,  is  legitimately  convertible 
into  Some  B  is  A.  This  process,  which  converts  an  universal  propo* 
sition  into  a  particular,  is  termed  conversion  per  accident.  From  the 
proposition.  Some  A  is  not  B,  we  cannot  even  infer  that  Some  B  is 
not  A :  though  some  men  are  not  Englishmen,  it  does  not  follow  that 
some  Snglishmen  are  not  men.  The  only  legitimate  conversion,  if 
such  it  can  be  called,  of  a  particular  negative  proposition,  is  in  the 
form,  Some  A  is  not  B,  therefere,  something  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contraposition.  In  this  case,  however^ 
the  predicate  and  subject  are  not  merely  reversed,  but  one  of  them  is 
altered*  Instead  of  [A]  and  [B],  the  terms  of  Uie  new  proposition 
are  [a  thing  which  is  not  Bj,  and  [A].  The  original  prnposition^ 
Some  A  i$  not  B,  is  first  changed  into  a  proposition  eequipollent  with 
it.  Some  A  is  '*  a  thing  which  is  not  B ;''  and  the  proposition,  bemg 
now  no  longer  a  particular  negative,  but  a  particular  affirmative,  admitu 
of  conversion  in  the  first  mode,  or,  as  it  is  called,  gimple  conversion. 

In  all  these  cases  there  is  not  really  any  inference ;  there  is  in  the 
conclusion  no  new  truth,  nothing  but  what  was  ahready  asserted  in  the 
premisses,  and  obvious  to  whoever  apprehends  th«m.  The  &ct  a»* 
serted  in  the  conclusion  is  either  the  very  same  fact,  or  part  of  the  fhcty 
asserted  in  the  original  proposition.  This  follows  from  our  previouB 
analysis  of  the  Import  of  Propositions.  When  we  say,  for  example^ 
that  some  lawlul  sovereigns  are  tyrants,  what  is  the  meaning  of  the 
assertion  1  That  the  attributes  connoted  by  the  term  **  lawml  sover- 
eign," and  the  attributes  connoted  by  the  term  "  tyrant,"  sometimes 
coexist  in  the  same  individual.  Now  this  is  also  precisely  what  we 
mean,  when  we  say  that  some  tyrants  are  lawful  sovereigns ;  which, 
therefore,  is  not  a  second  proposition  inferred  from  the  first,  any  more 
than  the  English  translation  of  Euclid's  Elements  is  a  collection  of 
theorems  difrerent  from,  and  consequences  of,  those  contained  in  the 
Greek  originaL  Again,  if  we  assert  that  no  great  general  is  a  fool,  we 
mean  that  ^e  attributes  conoeted  by  '*  great  genend,"  and  those  con- 


Digitized  by  VjOOQIC 


1 10  KBASONIVa. 

noted  by  "  fool/'  never  coexist  in  the  same  subject ;  which  is  also  tlie 
exact  meaning  which  we  express  when  we  say,  that  no  fool  is  a  great 
general.     When  we  say  that  all  quadrupeds  are  warm-blooded,  we  as- 
sert, not  only  that  the  attributes  connoted  by  "  quadruped- '  and  those 
connoted  by  "  warm-blooded"  sometimes  coexist,  but  that  the  former 
never  exist  without  the  latter:   now  the  proposition,  Some  warm- 
blooded creatures  are  quadrupeds,  expresses  the  first  half  of  this  mean- 
ing, dropping  the  latter  half;  and,  therefore,  has  been  already  affirmed 
in  the  antecedent  proposition.  All  quadrupeds  are  warm-blooded.    But 
that  all  warm-blooded  creatures  are  quadrupeds,  or,  in  other  weirds, 
that  the  attributes  connoted  by  **  warm-blooded"  never  exist  without 
those  connoted  by  *'  quadruped^"  has  not  been  asserted,  and  cannot  be 
inferred.     In  order  to  reassert,  in  an  inverted  form,  the  whole  of  what 
was  affirmed  in  the  proposition,  All  quadrupeds  are  warm-blooded,  we 
must  convert  it  by  contraposition,  thus,  Nothing  which  is  not  warm- 
blooded is  a  quadruped.     This  proposition,  and  the  one  from  which  it 
is  derived,  are  exactly  equivalent,  and  either  of  them  may  be  substitu- 
ted for  the  other ;  for,  to  say  that  when  the  attributes  of  a  quadruped 
are  present,  those  of  a  warm-blooded 'creature  are  present,  is  to  saj, 
that  when  the  latter  are  absent  the  former  are  absent. 

In  a  manual  for  young  students^  it  would  be  proper  to  dwell  at 
greater  length  upon  the  conversion  and  agquipollency  of  propositions. 
For,  although  that  cannot  be  called  reasoning  or  inference  which  is  a 
mere  reassertion  in  difierent  words  of  what  had  been  asserted  before, 
there  is  no  more  important  intellectual  habit,  nor  any  the  cultivation 
of  which  falls  more  strictly  within  the  province  of  the  art  of  logic,  than 
that  of  discerning  rapidly  and  surely  ttie  identity  of  an  assertion  when 
disguised  under  diversity  of  language.  That  imjportant  chapter  in 
logical  treatises  which  relates  to  3ie  Opposition  ot  Propositions,  and 
the  excellent  technical  language  which  logic  provides  for  distinguishing 
the  different  kinds  or  modes  of  opposition,  are  of  use  chiefly  for  this 
purpose.  Such  considerations  as  tnese,  that  contrary  propositions  may 
DOth  be  false,  but  cannot  both  be  true;  that  sub-contrary  propositions 
may  both  be  true,  but  cannot  both  be  false ;  that  of  two  contradictoiy 
propositions  one  must  be  true  and  the  other  false;  that  of  two  subal- 
temate  propositions  the  truth  of  the  universal  proves  the  truth  of  the 
particular,  and  the  falsity  o£  the  particular  proves  the  falsity  of  the 
universal,  but  not  vice  versA;*  are  apt  to  appear,  at  first  sight,  very 
technical  and  mysterious,  but  when  explainea,  seem  almost  too  obvious 
to  require  so  formal  a  statement,  since  the  same  amount  of  explanation 
which  is  necessary  to  make  the  principles  intelligible,  would  enable 
the  truths  which  they  convey  to  be  apprehended  in  any  particular  caee 
which  can  occur.  In  this  respect,  however,  these  axioms  of  logic  are 
on  a  level  with  those  of  mathematics.  That  things  which  are  equal  to 
the  same  thing  are  equal  to  one  another,  is  as  obvious  in  a;iy  paiticular 

Some  A S  not  B  |e<»t»<l"*»rf^ 
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case  as  it  is  in  tbe  general  statement :  ancl  if  no  such  general  maxim 
had  ever  been  laid  down,  the  demonstrations  in  Euclid  would  never 
have  halted  for  any  difficulty  in  stepping  across  the  gap  which  this 
axiom  at  present  serves  to  bridge  'over,  x  et  no  one  has  ever  censured 
writers  on  geometry,  for  placing  a  list  of  these  elementary  generalizar 
tions  at  the  head  of  their  treatises,  as  a  first  exercise  to  the  learner  of 
the  faculty  which  will  be  required  in  him  at  every  step,  that  of  appre- 
hending a  general  truth.  And  the  student  of  loc^c,  in  the  discussion 
even  of  such  truths  as  we  have  cited  above,  acquures  habits  of  circum* 
Bpect  interpretation  of  words,  and  of  exactly  measurine  the  length  and 
breadth  of  liis  assertions,  which  are  among  the  most  indispensable  con- 
ditions of  any  considerable  attainment  in  science,  and  which  it  is  one 
of  the  primary  objects  of  logical  discipline  to  cultivate. 

§  3.  Having  noticed,  in  order  to  exclude  from  the  province  of  Re»» 
soning  or  Inference  properly  so  called,  the  cases  in  which  the  progress 
from  one  truth  to  another  is  only  apparent,  the  logical  consequent  being 
a  mere  repetition  of  the  logical  antecedent ;  we  now  pass  to  those 
which  are  cases  of  inference  in  the  proper  acceptation  of  the  term, 
those  in  which  we  set  out  from  known  truths,  to  arrive  at  others  really 
distinct  from  them. 

Reasoning,  in  the  extended  sense  in  which  I  use  the  term,  and  in 
which  it  is  synonymous  with  Inference,  is  popularly  said  to  be  of  two 
kinds  :  reasoning  from  particulars  to  generals,  and  reasoning  from  gen- 
erals to  particulars;  the  former  being  called  Induction,  the  latter 
Ratiocination  or  Syllogism.  It  will  presently  be  shown  that  there  is 
a  third  species  of  reasoning,  which  falls  under  neither  of  these  descrip- 
tions, and  which,  nevertheless,  is  not  only  valid,  but  the  foundation  of 
both  the  others. 

It  is  necessary  to  observe,  that  the  expressions,  reasoning;  from  par- 
ticulars to  generals^  and  reasoning  from  generals  to  paiticulars,  are 
recommended  by  brevity  rather  than  by  precision,  and  do  not  ade- 
quately mark,  without  the  aid  of  a  commentary,  the  distinction  between 
Induction  and  Ratiocination.  The  meaning  mtended  by  these  expres- 
sions is,  that  Induction  is  inferring  a  proposition  from  propositions  Um 
getural  than  itself,  and  Ratiocination  is  inferring  a  proposition  from 
propositions  equaily  or  in^^re 'general.  When,  from  the  observation  of 
a  number  of  individual  instances,  we  ascend  to  a  general  proposition, 
or  when,  by  combining  a  number  of  general  propositions,  we  conclude 
from  them  another  proposition  still  more  eeneral,  the  process,  which  is 
substantially  the  same  in  both  instances,  is  called  Induction.  When 
from  a  general  proposition,  not  alone  (for  from  a  single  proposition 
nothing  can  be  coT.cluded  which  is  not  involved  in  the  terms),  but  by 
combining  it  with  other  propositions,  we  infer  a  proposition  of  the 
same  decree  of  generality  with  itself,  or  a  less  general  proposition,  or 
a  piroposition  merely  individual,  the  process  is  Ratiocination.  When, 
in  short,  the  conclusion  is  more  genei^l  than  the  largest  of  the  prem- 
isses, the  argument  is  commonly  called  Induction ;  when  less  general, 
or  equally  general,  it  is  Ratiocination. 

As  all  experience  begins  vdth  individual  cases,  and  proceeds  from 
them  to  generals,  it  might  seem  most  conformable  to  the  natural  order 
of  thought  that  Induction  should  be  treated  of  before  we  touch  upon 
Ratiocination.    It  will,  however,  be  advantageous,  in  a  science  which 
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aims  at  traoing  our  acquired  knowledge  to  its  sources,  tbat  the  inquirer 
fhould  commeuoe  with  the  later  rather  than  with  the  earlier  stages  of 
the  process  of  constructing  our  knowledge;  and  should  truce  deriva- 
tive truths  backward  to  tl^  truths  from  wluch  they  are  deduced,  and 
upon  which  they  depend  for  their  evidence,  before  attempting  to  point 
out  the  original  spring  from  which  both  ultimately  take  their  rise. 
The  advantages  of  this  order  of  proceeding  in  the  present  instance  wiQ 
manifest  themselves  as  we  advance,  in  a  manner  superseding  the  ne- 
cessity of  auY  further  justification  or  explanation. 

Of  Induction,  therefore,  we  shall  say  no  more  at  present,  than  that 
it  at  least  is,  without  doubt,  a  process  of  real  inference.  The  conclu- 
sion in  an  induction  embraces  more  than  is  contained  in  the  premisses. 
The  principle  gr  law  collected  from  particular  instances,  the  general 
proposition  in  which  we  embody  the  result  of  our  experience,  covers 
a  much  larger  extent  of  ground  than  the  individual  experiments  which 
are  said  to  form  its*  basis.  A  principle  asceitained  by  experience,  is 
more  than  a  mere  summing  up  of  what  we  have  specifically  observed 
in  the  individual  cases  that  we  have  examined  ;  it  is  a  generalization 
grounded  on  those  cases,  and  expressive  of  our  belief,  that  what  we 
diere  found  true  is  true  in  an  indefinite  number  of  cases  which  we  have 
not  examined,  and  are  never  likely  to  examine.  The  nature  and 
grounds  of  this  inference,  and  the  conditipns  necessary  to  make  it 
legitimate,  wiU  be  the  subject  of  discussion  in  the  Third  Book :  but 
that  such  inference  really  takes  place  is  not  susceptible  of  question. 
In  every  induction  we  proceed  from  truths  which  we  knew,  to  truths 
which  we  did  not  know :  from  facts  certified  by  observation,  to  facts 
which  we  have  not  observed,  and  even  to  facts  not  capable  of  being 
now  observed ;  fbture  facts,  for  example :  but  which  we  do  not  hesitate 
to  believe  upon  the  sole  evidence  of  the  induction  itself. 

Induction,  then,  is  a  real  process  of  Reasoning  or  Inference. 
Whether,  and  in  what  sense,  so  much  can  be  said  of  the  Syllogism, 
remains  to  be  determined  by  the  examination  into  which  we  are  about 
|o  enter. 


CHAPTER  II. 

OF  SATIOCINATION,  OR  STLLOQIfllt 


§  1,  The  analysis  of  the  Syllogism  has  been  so  accurately  and  fully 
performed  in  the  common  manuals  of  Logic,  that  in  die  present  work, 
which  is  not  designed  as  a  manual,  it  is  sufficient  to  recapitulate,  me- 
moria  caw^,  the  leading  results  of  that  analysis,  as  a  foundation  for 
the  remarks  to  be  afterwards  made  upon  the  functions  of  the  syllogism* 
and  the  place  which  it  holds  in  philosophy. 

To  a  legitimate  syllogism  it  is  essential  that  there  should  be  three, 
and  no  more  than  three,  propositions,  namely,  the  conclusion,  or  propo- 
sition to  bo  proved,  and  two  other  propositions  which  together  prove 
it,  and  which  are  called  the  premisses.  It  is  essential  that  there  should 
be  three,  and  no  more  than  three  terms,  namely,  the  subject  and  pred- 
icate of  the  conclusion,  and  another  called  the  middleterm,  which  must 
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be  found  in  both  premiflBes,  since  it  is  by  means  of  it  that  the  other 
two  terms  are  to  be  connected  together.  The  predicate  of  the  conclu- 
sion is  called  the  miyor  term  of  me  syllogism ;  the  subject  of  the  con- 
clusion is  called  the  minor  term.  As  there  can  be  but  three  terms, 
the  msjor  and  minor  terms  must  each  be  found  in  one,  and  only  one, 
of  the  premisses,  together  with  the  middleterm  which  is  in  them  both. 
The  premiss  which  contains  the  middleterm  and  the  major  term  is 
oallea  the  migor  premiss ;  that  which  contains  the  middleterm  and  the 
minor  term  is  called  the  minor  premiss  of  the  syllogism. 

Syllogisms  are  divided  by  some  logicians  into  three  ^^re«,  by  oth- 
ers into  four,  according  to  ue  position  of  the  middleterm,  which  may 
either  be  the  subject  in  both  premisses,  the  predicate  in  both,  or  the 
subject  in  one  and  the  predicate  in  the  other.  The  most  common 
case  is  that  in  which  the  middleterm  is  the  subject  of  the  major  prem- 
iss and  the  predicate  of  the  minor.  This  is  recKoned  as  the  first  ngure. 
When  the  middleterm  is  the  predicate  in  both  premisses,  the  syllogism 
belongs  to  the  second  figure ;  when  it  is  the  subject  in  both,  to  the 
third.  In  the  fourth  figure  the  middleterm  is  the  subject  of  the  minor 
premiss  and  the  predicate  of  the  major.  Those  writers  who  reckon 
no  more  than  three  figures,  include  this  case  in  the  first. 

Each  figure  is  subdivided  into  modet^  according  to  what  are  called 
the  quantity  and  quality  of  the  propositions,  that  is,  according  as  they 
are  universal  or  particular,  affirmative  or  negative.  The  following  are 
examples  of  all  the  legitimate  modes,  that  is,  all  those  in  which  the 
conclusion  correctly  follows  from  the  premisses.  A  is  the  minor  term, 
C  the  major,  B  the  middleterm. 

F1K8T  FlOURB. 

AllBisC  No  Bis  C  AU  B  is  C  NoBisC 

All  A  is  B  All  A  is  B  Some  A  is  B  Some  A  is  B 

therefore  therefore            therefore           therefore 

AllAisC  NoAisC  SomeAieC  Some  A  is  not  C 

6K6OND  FlOURB. 

NoCisB  AUG  is  B  NoCisB  AH  C  is  B 

All  A  is  B  No  A  is  B  Some  A  is  B  Some  A  is  not  B 

therefore  therefore  therefore  therefore 

f    No  A  is  C  No  A  is  C  Some  A  is  not  C  Some  A  is  not  O 

Third  Fiourr. 

All  B  is  C     No  B  is  G  SomeBisC  All  B  is  G  Some BisnotG  No  B  is  C 

AllBisA     AUBisA  AUBisA     SomeBisA  AllBisA  SomeBisA 

therefore       therefore  therefore        therefore  therefore  therefore 

SomeAisG  SomeAisnotG  SomeAisG  SomeAisG  SomeAisnotG  SomeAisnotO 

FOORTB  FlOURR. 

AUGisB  AllGisB  SomeGisB  NoGisB  NoGisB 

AllBisA  NoBisA  AllBisA  AllBisA  SomeBisA 

therefore  therefore  therefore  therefore  therefore 

Some  A  is  G  Some  A  is  G  Some  A  is  G  Some  A  is  not  G  Some  A  is  not  O 

In  these  exemplars,  or  blank  forms  for  making  syllogisms,  no  place 
is  assigned  to  singular  proposition?;  not,  of  course,  because  such  pro- 
positions are  not  used  in  ratiocination,  but  because,  their  predicate 
being  affirmed  or  denied  of  the  whole  of  the  subject,  they  are  ranked, 
hr  the  purposes  of  the  syUogism,  with  universal  propositions.  Thns^ 
these  two  syllogisms 
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An  men  tore  mortal.  AH  men  ure  motta]. 

All  kings  are  men,  Socrates  is  a  man* 

tiherefore  therefere 

An  kings  are  mortal,  Socrates  is  nuNtal, 

are  arguments  precisely  similar,  and  are  both  ranked  in  the  first  mode 
of  tlie  first  figore. 

The  reasons  why  syllogisms  in  any  of  the  above  forms  are  legitimatie, 
that  is,  why,  if  the  premisses  be  true,  the  conclusion  must  neceflsarily  be 
so,  and  why  this  is  not  the  case  in  any  other  possible  mode,  that  is,  in 
any  other  combination  of  universal  and  particular,  affirmative  md 
negative  propositions,  any  person  taking  interest  in  these  inquiries  may 
be  presumed  to  have  either  leamt  from  the  common  school  books  of 
the  syllogistic  logic,  or  to  be  capable  of  divining  for  him8el£  The 
reader  may,  however,  be  referred,  for  every  needful  explanation,  to 
Archbishop  Whately's  Elements  of  Logic,  where  he  will  fina  stated  with 
philosophical  precision,  and  explained  with  peculiar  perspicuity,  the 
whole  of  the  common  doctrine  of  the  syllogism. 

All  vaM  ratiocination ;  aU  reasoning  by  which,  from  general  propo- 
sitions previously  admitted,  other  propositions  equally  or  less  general 
are  inferred ;  may  be  exhibited  in  some  of  the  above  forms.  The  whc^ 
of  Euclid,  for  example,  might  be  thrown  without  difficulty  into  a  series 
of  syllogisms,  regular  in  mode  and  figure. 

Although  a  syllogism  framed  according  to  any  of  these  formula  is  a 
valid  argument,  all  correct  ratiocination  admits  of  being  stated  in  syllo- 
gisms of  the  first  figure  alone.  The  rules  for  throwing  an  argument  in 
any  of  the  other  figures  into  the  first  figure,  are  called  rules  for  the  re- 
duction of  syllogisms.  It  is  done  by  the  conversion  of  one  or  other,  or 
both,  of  the  premisses.  Thus,  an  argument  in  the  first  mode  of  the 
second  figure,  as — 

NoCisB 

All  A  is  B 
therefore 

No  A  is  C, 
may  be  reduced  as  foUows.  The  propoudon.  No  C  is  B,l)eing  an  uni- 
versal negative,  admits  of  simple  conversion,  and  may  be  chaneed  into 
No  B  is  C,  which,  as  we  showed,  is  the  very  same  assertion  m  other 
words — ^the  same  fact  differently  expressed.  This  transformation  hav- 
ing been  effected,  the  argument  assumes  the  following  form: — 

NoBisC 

AUAisB 
therefore 

No  A  is  C, 
which  is  a  good  syllogism  in  the  second     ode  of  the  first  figure.    Again, 
an  argument  in  the  first  mode  of  the  third  figure  must  resemble  the 
fUlowing  :-— 

AllBisC 

AU  B  is  A 

therefore 

Some  A  is  C, 
where  the  minor  premiss,  AH  B  is  A,  conformmbly  to  what  was  laid 
down  in  the  last  chapter  respecting  universal  affirmatives,  does  not  ad- 
mit of  simple  conversion,  but  may  be  converted /mt  acoidens,  thus,  Somi 
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A.iBB;  wliidi,  though  it  does  not  expfresBtliewlidb  of  what  k  aasert- 
ed  in  the  proposition,  All  B  is  A,  expresses,  as  was  fonnerly  ahown^jpaart 
of  it,  and  must  therefore  be  true  if  the  whole  is  true.  We  have,  then, 
as  the  result  of  the  reduction,  the  following  syQogism  in  the  third  mode 
of  the  first  figure : — 

AllBisC 

Some  A  is  B, 
from  wfnch  it  obviotnly  follows,  thaX 

Some  A  is  C. 
In  the  same  manner,  or  in  a  manner  on  which,  after  these  examples, 
it  is  not  necessary  to  enlarge,  erery  mode  of  the  second,  third,  and 
fourth  figures  may  be  r^uced  to  some  one  of  the  four  modes  of  the 
first.     In  other  words,  every  conclusion  which  can  be  proved  in  any  of 
the  last  three  figures,  may  be  proved  in  the  first  figure  from  the  same  ' 
premisses,  with  a  alight  alteration  in  the  mere  manner  of  expressing 
them.     Every  valid  ratiocination,  therefore,  may  be  stated  in  the  first 
figure,  that  is,  in  cme  of  the  fiallowing  forms : — 
Every  B  is  €  No  B  is  C 

SomeA      ]     ^  ^'  Some  A      ]     '' ^ 

ChetefoTB  therefore 

AM  A         \     z^r^  No  A  is  \     o      • 

SomeA      i     ^^'  Some  A  is  not   J      ^• 

Or,  if  more  significant  symbols  are  preferred, — 

To  prove  an  affirmative,  the  argument  must  admit  of  being  stated 
in  this  fonn  :— 

AH  animals  are  mortal ; 
AH  men  ^ 

Some  men      >     are  animals; 
Socrates  ) 

therefore 
All  men  ^ 

Some  men      >      are  mortal. 
Socrates         } 
To  prove   a  negative,  the  argimient  must  be  capable  of  being 
expressed  in  this  form : — 

No  one  who  is  capable  g£  self-oontrol  is  necessarily  vicious ; 
All  negroes  ^ 

Some  negroes        >    are  capable  of  self-control; 
Mr.  A's  negro       ) 

dierefore 
No  negroes  are  ^ 

Some  negroes  are  not     >   necessarily  vicioas. 
Mr.  A's  negro  is  not       ) 

Although  an  ratiocination  admits  of  being  thrown  into  one  or  the 
other  of  these  forms,  and  sometimes  gains  considerably  by  the  trans- 
fl)rmation,  both  in  clearness  and  in  the  obviousness  of  its  consequence; 
there  are,  no  doubt,  cases  in  which  the  argument  faSk  more  naturally 
into  one  of  the  other  three  figures,  and  in  which  its  conclusiveness  is 
more  apparent  at  the  first  glance  in  those  figures,  than  when  reduced 
into  the  first     Thus,  if  the  proposition  were  that  pagans  may  be  yb:- 
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taous,  and  the  eyidenoe  to  prove  it  were  tlie  example  of  Aristides ;  a 
syllogism  in  the  third  figure, 

Aristides  was  viituous, 
Aristides  was  a  pagan, 

therefore 
Some  pagan  was  virtuous, 

would  be  a  more  natural  mode  of  stating  the  argument,  and  would 
carry  conviction  more  instantly  home,  than  the  same  ratiocinadon 
strained  into  the  first  figure,  thus — 

Aristides  was  virtuous. 
Some  pagan  was  Aristides, 

therefore 
Some  pagan  was  virtuous. 

A  German  philosopher,  Lambert,  whose  Neues  Organan  (published 
in  the  year  1764)  contains  amon^  other  things  the  most  elaborate  and 
complete  exposition  of  the  syllogistic  doctrine  which  I  have  happened 
to  meet  witn,  has  expressly  examined  what  sorts  of  arguments  ^1 
most  naturally  and  suitably  into  each  of  the  four  figures ;  and  his  solu- 
tion is  characterized  by  great  ingenuity  and  clearness  of  thought.* 
The  argument,  however,  is  one  and  the  same,  in  whidiever  figure  it  is 
expressed ;  since,  as  we  have  already  seen,  the  premisses  of  a  syllo- 
gism in  the  second,  third,  or  fourth  figure,  and  those  of  the  syllogism 
in  the  first  figure  to  which  it  may  be  reduced,  are  the  same  premisses, 
m  everything  except  language,  or,  at  leaat,  as  much  of  them  as  con- 
tributes to  the  proof  of  the  conclusion  is  the  same.  We  are  therefore 
at  liberty,  in  conformity  with  the  general  opinion  of  logicians,  to  con- 
sider the  two  elementary  forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination ;  the  one,  when  the  conclusion  to  be 
proved  is  affirmative,  the  other,  when  it  is  negative ;  even  though  cer- 
tain arguments  may  have  a  tendency  to  clothe  themselves  in  the  forms 
of  the  second,  third,  and  fourth  figures ;  which,  however,  cannot  possi- 
bly happen  with  the  only  class  of  arguments  which  are  of  first-nite 
scientific  importance,  those  in  which  the  conclusion  is  an  universal 
affirmative,  such  conclusions  being  susceptible  of  proof  in  the  first 
figure  alone. 

§  2.  On  examining,  then,  these  two  general  formulae,  we  find  that  m 
both  of  them  one  premiss,  the  major,  is  an  universal  proposition ;  and 

*  His  conclusionB  are,  "  The  first  figure  is  suited  to  the  dieco^eryor  proof  of  the  prvpor- 
ties  of  a  thing;  the  second  to  the  discovery  or  proof  of  the  distinctions  between  thinn- 
the  third  to  the  discovery  or  proof  of  instances  and  exceptions ;  the  fourth  to  the  discoverv' 
or  exclusion,  of  the  different  species  of  a  genus/'  The  reference  of  syllogisms  in  the  last 
three  iigures  to  tl^e  dictum  de  omni  et  nuUo  is,  in  Lambert's  view,  strained  and  unnatural : 
to  each  of  the  three  belongs,  according  to  lum,  a  separate  axiom,  coordinate  and  of  equal 
authority  with  tluit  dictum^  and  to  which  he  gives  the  names  of  diettm  de  diverse  for  the 
^second  figure,  dicium,  de  exemph  for  the  third,  and  dictum  de  recipnco  for  the  fourth.  See 
part  L  or  Dianoiotogie,  chap.  iv.  ^  229  et  eeqq. 

Were  it  not  that  the  views  I  am  about  to  propound  on  the  functions  and  ultimate  foun- 
dation of  the  syllogism  render  such  distinctions  as  these  of  very  subordinate  importance,  I 
should  have  availed  myself  largely  of  this  and  other  speculations  of  Lambert ;  who  has 
displayed,  within  the  limits  of  the  received  theory  of  the  syllogism,  an  originality  for  which 
it  was  scarcely  to  be  supposed  that  there  could  still  have  been  nx)m  on  so  exhausted  a 
subject,  and  whose  book  may  be  strongly  recommended  to  those  who  may  attempt  still 
further  to  improve  the  excellent  manuals  we  already  possess  of  this  elementary  portion 
ihe  Art  of  Reasoning.  '^ 
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according  as  this  is  affirmatiYe  or  negadve,  the  conclusion  is  so  toa 
All  ratiocination,  therefore,  starts  from  a  general  proposition,  principle, 
or  assumption :  a  proposition  in  which  a  predicate  is  affirmed  or  denied 
of  an  entire  class ;  that  is,  in  which  some  attrihute,  or  the  negation  of 
some  attribute,  is  asserted  of  an  indefinite  number  of  objects,  distin* 
guished  by  a  common  characteristic,  and  designated,  in  consequence,, 
by  a  common  name. 

The  other  premiss  is  always  affirmative,  and  asserts  that  something 
(which  may  be  either  an  individual,  a  class,  or  part  of  a  class),  belongs 
to,  or  is  included  in,  the  class,  respecting  which  something  was  affirmed 
or  denied  in  the  miyor  premiss.  It  follows  that  the  attribute  affirmed 
or  denied  of  the  entire  class  may  (if  there  was  truth  in  that  affirmation 
or  denial)  be  affirmed  or  denied  of  the  object  or  objects  alleged  to  be 
included  in  the  class :  and  this  is  precisely  the  assertion  ma^e  in  the 
conclusion. 

Whether  or  not  the  foregoing  is  an  adequate  account  of  the  con-> 
itituent  parts  of  the  syllogism,  will  be  presently  considered;  but  as 
far  as  it  goes  it  is  a  true  account.  It  has  accordingly  been  generalized 
and  erected  into  a  logical  maxim,  on  which  all  ratiocination  is  said  to 
be  founded,  insomuch  that  to  reason  and  to  apply  the  maxim  are 
supposed  to  be  one  and  the  same  thing.  The  maxim  is.  That  what* 
ever  can  be  affirmed  (or  denied)  of  a  claiis,  may  be  affirmed  Tor  denied) 
of  everything  included  in  the  class.  This  axiom,  supposed  to  be  the 
basis  of  the  syllogistic  theory,  is  termed  by  logicians  the  dictum  de 
omni  et  nuUo, 

This  maxim,  however,  when  considered  as  a  principle  of  reasonings 
appears  suited  to  a  system  of  metaphysics  once'  indeed  generally 
received,  but  which  for  the  last  two  centuries  has  been  considered  as 
finally  abandoned,  though  there  have  not  been  wanting,  in  our  own 
day,  attempts  at  its  revival.  So  long  as  what  were  termed  Universals 
were  regarded  as  a  peculiar  kind  of  substances,  having  an  objective 
existence  distinct  fi:om  the  individual  objects  classed  under  them,  the 
dictum  de  omni  conveyed  an  important  meaning ;  because  it  expressed 
the  intercommunity  of  nature,  which  it  wasnecessaiy  upon  that  theory 
that  we  should  suppose  to  exist  between  those  general  substances  and 
the  particular  suostances  which  were  subordinated  to  them.  That 
everything  predicable  of  the  universal  was  predicable  of  the  various 
individuals  contained  under  it,  was  then  no  identical  proposition,  but 
a  statement  of  what  was  conceived  as  a  fimdamental  law  of  the  uni- 
verse. The  assertion  that  the  entire  nature  and  properties  of  the 
iubstantia  secunda  formed  part  of  the  properties  of  each  of  the 
individual  substances  called  by  the  same  name ;  that  the  properties  of 
Man,  for  example,  were  properties  of  all  men ;  was  a  propositi<m  of 
real  significance  when  Man  did  not  mean  all  men,  but  something 
inherent  in  men,  and  vastly  superior  to  them  in  dignity.  Now,  how- 
ever, when  it  is  known  that  a  class,  an  universal,  a  genus  or  species,  is 
not  an  entity  per  se^  but  neither  more  nor  less  than  the  individual 
substances  themselves  which  are  placed  in  the  class,  and  that  there  is 
nothing  real  in  the  matter  except  those  objects,  a  common  name  given 
to  them,  and  common  attributes  indicated  by  the  name ;  what,  I  should 
be  glad  to  know,  do  we  learn  by  being  told,  that  whatever  can  be 
affii^med  of  a  class,  may  be  affirmed  of  every  object  contained  in  the 
class  1     The  class  is  nothing  but  the  objects  contained  in  it :  and  the 
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dietum  de  omni  merely  amomts  to  the  identkal  pr<q>oBitioD,  diat  vHm»» 
ever  is  true  of  certain  o^eets,  is  trae  of  each  et  dioee  objects.  If  al 
ratiocmation  were  no  more  than  the  oppHeation  of  thia  maxim  to 
particular  caaea,  the  ayllogiam  wo^ld  indeed  be,  what  it  haa  bi>  often 
been  declared  to  be,  solemn  trifling.  The  didnm  de  amm  is  on  a  pav 
with  another  truth,  vdiich  in  its  time  vaa  also  redconad  of  greot 
importance,  "  Whatever  is,  is ;"  and  not  to  be  corapamd  in  point  of 
aienificance  to  the  cognate  aj^horism,  *^  It  is  impossible  for  the  same 
tmngr  to  be  and  not  to  be ;"  since  this  is,  at  the  lowest,  equivalent  to 
^e  logical  axiom  that  contradiotorv  fropositions  cannot  both  be  true. 
To  give  any  teal  meaning  to  the  aictum  de  omni,  we  must  consider  it 
not  as  an  aociom  but  as  a  deflnition ;  we  must  look  upon  it  as  intended 
to  explain,  in  a  circuitous  and  paraphrastic  manner,  the  meaning  of 
the  word  dots. 

An  error  which  seemed  finally  refuted  and  dislodged  from  scienee, 
often  needs  only  poi  on  a  new  suit  of  phrases,  to  be  welcomed  back  to 
its  old  quarters,  and  allowed  to  repose  unquestioned  far  aaodier  cydii 
of  ages.  Modem  philosonhers  have  not  been  sparing  in  their  contempt 
for  the  scholastic  cbgraa  mat  genera  and  species  are  a  peculiar  kind  of 
substances,  which  general  snlntaiices  being  the  only  permanent  things, 
while  the  individual  substances  comprehended  under  them  are  in  a 
perpetual  flux,  knowledge,  which  necessarily  imports  stability,  can  only 
have  relation  to  those  general  substances  or  universals,  and  not  to  the 
&cts  or  particulars  included  under  them.  Yet,  though  nominally  re* 
jected,  this  very  doctrine,  whether  disguised  under  the  Abstract  Ideas  of 
Locke  (whose  speculations,  however,  it  has  less  vitiated  than  those  of 
perhaps  any  other 'writer  who  has  been  infected  with  it),  under  the 
ultra-nominalism  of  Hobbes  and  Condillac,  or  the  ontology  of  the  later 
Kantians,  has  never  ceased  to  poison  philosophy.  Once  accustomed 
to  consider  scientific  investigation  as  essentially  consistmg  in  the  study 
of  universab,  men  did  not  drop  this  habit  of  thought  when  they  ceased 
to  regard  universals  as  possessing  an  independent  existence :  and  even 
tihose  who  went  the  length  of  considering  them  as  mere  names,  could 
not  free  themselves  from  the  notion  that  the  investigation  of  truth  con* 
sisted  entirely  or  partly  in  some  kind  of  conjuration  or  joggle  widi 
those  names.  When  a  philbsopher  adopted  fully  the  Nominalist  view 
of  the  signification  of  general  langufige,  retaining  along  with  it  the 
dictum  de  omm  as  the  foundation  of  all  reasoning,  two  such  premisses 
fairly  put  together  were  likely,  if  he  was  a  consistent  thinker,  to  land 
him  in  rather  startling  conclusions.  Accordingly  it  has  been  seriously 
held  by  writers  of  deserved  celebrity,  that  the  process  of  arriving  at 
new  truths  by  reasoning  consists  in  the  mere  substitution  of  one  set  of 
arbitrary  signs  for  another ;  a  doctrine  which  they  supposed  to  derive 
irresistible  confirmation  from  the  example  of  algebra.  If  there  were 
any  process  in  sorcery  or  necromancy  more  preternatural  than  this,  I 
should  be  much  surprised.  The  culminating  point  of  this  philosophy 
is  the  noted  aphorism  of  Condillac,  that  a  science  is  nothing,  or  scarcely 
anything,  but  une  langue  hienfaite :  in  other  words,  that  the  one  suffix 
cient  rule  for  discovering  the  nature  and  properties  of  objects  is  to 
name  them  properly:  as  if  the  reverse  were  not  the  truth,  that  it  is  im- 
possible to  name  them  properly  except  in  proportion  as  we  are  already 
acquainted  with  their  nature  and  properties.  Can  it  be  necessary  to 
say,  that  none,  not  even  the  most  trivial  knowledge  with  respect  to 
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Things,  eyer  was  or  could  be  origiBaHy  got  at  by  any  conceivable 
manipulation  of  mere  names:  and  ti^at  wbat  can  be  learnt  from  names, 
is  only  what  somebody  who  used  tiie  names,  knew  before  1  Philoso- 
phical analysis  confirms  the  indicatioa  of  common  sense,  that  the  func- 
tion of  names  is  but  that  of  enablinf^  us  to  remember  and  to  communi-' 
cote  our  thoughts.  That  they  also  strengthen,  even  to  an  incalculablet 
extent,  the  power  of  thought  itself,  is  most  true :  but  they  do  this  by 
no  intrinsic  and  peculiar  virtue :  they  do  it  by  the  power  inherent  in 
an  aitific^  memory,  an  instrument  dT  which  few  have  adequately  con^ 
Bidered  the  immense  potency.  As  an  aftificial  memory,  language  truly 
is,  what  it  has  so  often  been  caUed,  an  instrument  a£  thought :  but  it  is 
one  thing  to  be  the  instrument,  and  another  to  be  the  exclusive  subject 
upon  which  the  instrument  is  exercised.  We  think,  indeed,  to  a  con- 
siderable extent,  by  means  of  names,  but  what  we  think  of,  are  the 
things  called  by  those  names ;  and  there  cannot  be  a  greater  error  than 
to  imagine  that  thought  can  be  carried  on  with  nothing  in  our  mind 
but  names,  or  that  we  can  make  the  names  think  for  us. 

§  3.  Those  who  conndered  the  dictum  de  omni  as  the  foundation  o# 
.  the  syllogism,  looked  upon  arguments  in  a  manner  corresponding  te 
the  erroneous  view  which  Hobbes  took  of  propositions.  Because  there 
are  some  propositions  which  are  merely  verbal,  Hobbes,  in  order  (ap- 
parently) that  his  definition  might  be  rigorously  universal, 'defined  a 
proposition  as  if  no  propositions  declared  anything  except  the  meaninr 
of  words.  If  Hobbes  was  right;  if  no  Airther  account  tnan  this  coukl 
be  given  of  the  import  of  propositions ;  no  theory  could  be  given  but 
the  commonly  received  one,  of  the  combination  of  propositions  in  a 
syllogism.  If  the  minor  premiss  asserted  nothing  more  than  that  some- 
thing belongs  to  a  class,  and  if,  as  consistency  would  -  require  ns  to 
suppose,  the  major  premiss  asserted  nothing  of  that  class  except  that 
it  IS  included  in  another  class,  the  conclusion  would  only  be,  that  what 
was  included  in  the  lower  class  is  included  in  the  higher,  and  the  result, 
therefore,  nothing  except  that  the  classification  is  consistent  with  itselC 
But  we  have  seen  that  it  is  no  sufficient  account  of  the  meaning  of  a 
proposition,  to  say  that  it  refers  something  to,  or  excludes  something 
&om,  a  class.  Every  proposition  which  conveys  real  information 
asserts  a  matter  of  fact,  dependent  upon  the  laws  of  nature  and  not 
upon  artificial  classification.  It  asserts  that  a  given  object  does  or 
does  not  possess  a  given  attribute ;  or  it  asserts  that  two  attributes,  or 
sets  of  attributes,  do  or  do  not  (constantly  or  occasionally)  coex« 
ist.  Since  such  is  the.  purport  of  all  propositions  which  convey 
any  real  knowledge,  and  since  ratiocination  is  a  mode  of  acquir- 
ing real  knowledge,  any  theory  of  ratiocination  which  does  not  re- 
cognize this  import  of  propositions,  cannot,  we  may  be  sure,  be  the 
true  one. 

Applying  this  view  of  propositions  teethe  two  premisses  of  a  syllo- 
gism, we  dbtain  the  following  results.  The  major  premiss,  which,  as 
already  remarked,  is  always  universal,  asserts,  that  all  things  which  have 
a  certain  attribute  (or  attributes)  have  or  have  not  along  with  it,  a  cer- 
tain other  attribute  (or  attributes).  The  minor  premiss  asserts  that  the 
thing  or  set  ef  things  which  are  the  subject  or  that  premiss,  have  the 
first-mentioned  attribute ;  and  the  conclusion  is,  that  they  have  (or  diet 
they  have  not)  the  second.     Thus  in  our  former  example, 
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AH  men  are  inoital» 

Socrates  is  a  man, 
therefore 

Socrates  is  mortal, 
tlie  subject  and  predicate  of  the  major  premiss  are  connotative  termi, 
denoting  objects  and  connoting  attnbutes.  The  assertion  in  die  mvjat 
premiss  is,  that  along  with  one  of  the  two  sets  of  attributes,  we  always 
find  the  other :  that  the  attributes  connoted  hj  "  man"  never  exist  un- 
less conjoined  with  the  attribute  called  mortality.  The  assertion  in  the 
minor  premiss  is  that  the  individual  named  Socrates  possesses  the 
former  attributes ;  and  it  is  concluded  that  he  possesses  also  the  attri- 
bute mortality.    Or,  if  both  the  premisses  are  general  propositiona,  as 

All  men  are  mortal. 

All  kings  are  men, 
therefore 

All  kings  are  mortal, 

the  minor  premiss  asserts  that  the  attributes  denoted  by  kingship  only 
exist  in  conjunction  with  those  signified  bv  the  word  man.  The  major 
asserts  as  before,  that  the  last-mentioned  attributes  are  never  found 
without  the  attribute  of  mortality.  The  conclusion  is,  that  wherever 
the  attributes  of  kingship  are  found,  that  of  mortality  is  found  also. 

If  the  major  premiss  were  negative,  as.  No  men  are  gods^  it  would 
assert,  not  that  the  attributes  connoted  by  **  Man"  never  exist  without, 
but  that  they  never  exist  with,  those  connoted  bv  **  God :"  from  which, 
together  widi  the  minor  premiss,  it  is  concludea,  that  the  same  incom- 
patibility exists  between  tne  attributes  constituting  a  god  and  those  con- 
stituting  a  king.  In  a  similar  manner  we  might  analyze  any  other  ex- 
ample of  the  syllogism. 

If  we  generalize  this  process,  and  look  out  fbr  the  principle  or  law 
involved  m  every  such  inference,  and  presupposed  in  every  syllog^m 
the  propositions  of  which  are  anything  more  than  merely  verbal ;  we 
find,  not  the  unmeaning  dictum  de  omni  et  nullo,  but  a  fundamental 
principle,  or  rather  two  principles,  strikingly  resembling  the  axioms  of 
mathematics.  The  first,  which  is  the  principle  of  amnnative  syllo- 
gisms, is,  that  things  which  coexist  with  the  same  thing,  coexist  with 
one  another.  The  second  is- the  principle  of  negative  syllogisms,  and 
is  to  this  effect :  that  a  thing  which  coexists  with  another  thine,  with 
which  other,  a  third  thing  does  not  coexist,  is  not  coexistent  with  that 
third  thing.  These  axioms  manifestly  relate  to  facts,  and  not  to  con- 
mentions :  and  one  or  other  of  them  is  the  ground  of  the  legitimacy  of 
every  argument  in  which  facts  and  not  conventions  are  the  matter  treat- 
ed of. 

§  4.  It  only  remains  to  translate  this  exposition  of  the  syllogism 
firom  the  one  into  the  other  of  the  two  languages  in  which  we  formerly 
remarked*  that  all  pro}>ositions,  and  of  course  therefore  all  combina- 
tions of  propositions,  might  be  expressed.  We  observed  that  a  propo- 
sition might  be  considered  in  two  different  lights ;  as  a  portion  of  our 
knowledge  of  nature,  or  as  a  memorandum  for  our  guidance.  Under 
the  former,  or  speculative  aspect,  an  affirmative  general  proposition  is 
an  assertion  of  a  speculative  truths  viz.,  that  whatever  has  a  certain  at* 

*  Sapn,  p.  157. 
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tribute  baa  a  certain  other  attribute.  Under  the  other  aspect,  it  is  to 
be  regarded  not  as  a  part  of  our  knowledge,  but  as  an  aid  tor  our  prac- 
tical exigencies,  by  enabling  us  when  we  see  or  learn  that  an  object 
possoBses  one  of  the  two  attributes,  to  infer  that  it  possesses  the  other; 
thus  employing  the  first  attribute  as  a  mark  or  eyidence  of  the  second. 
Thus  regarded,  every  syllogism  comes  within  the  following  general 
formula : — 

Attribute  A  is  a  mark  of  attribute  B, 
A  given  object  has  the  mark  A, 

therefore 
The  given  object  has  the  attribute  B. 
Beferred  to  this  type,  the  arguments  which  we  have  lately  cited  as 
specimens  of  the  syllogism,  will  express  themselves  in  the  following 
manner : — 

The  attributes  of  man  are  a  mark  of  the  attribute  mortality, 
Socrates  has  the  attributes  of  man, 

therefore 
Socrates  has  the  attribute  mortality. 
And  again, 

The  attributes  of  man  are  a  mark  of  the  attribute  mortality, 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  attribute  mortality. 
And  lastly, 

The  attributes  of  man  are  a  mark  of  the  absence  of  the  attributes 

of  a  god. 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  absence  of  the  attributes 
signified  by  the  word  god : 
(or,  are  evidence  of  the  absence  of  those  attributes). 

To  correspond  with  this  alteration  in  the  form  of  the  syllogisms,  the 
axioms  on  which  the  syllogistic  process  is  founded  must  undergo  a 
corresponding  transformation.  In  this  altered  phraseology,  both  those 
axioms  may  be  brought  under  one  general  expression  ;  namely,  that 
whatever  possesses  any  mark,  possesses  that  which  it  is  a  mark  o£ 
Or,  when  the  minor  premiss  as  well  as  the  major  is  universal,  we  may 
state  it  thus :  whatever  is  a  mark  of  any  mark,  is  a  mark  of  that  whicn 
this  last  is  a  mark  of.  To  trace  the  identity  of  these  axioms  with  those 
previously  lai^  down,  may  be  safely  left  to  the  intelligent  reader.  We 
shall  find,  as  we  proceed,  the  great  convenience  of  the  phraseology 
into  which  we  have  last  thrown  them,  and  which  is  better  adapted  than 
any  I  am  acquainted  with,  to  express  with  precision  and  force  what  is 
aimed  at,  and  actually  accomplished,  in  everv  case  of  the  ascertain- 
ment of  a  truth  by  ratiocination. 
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CHAPTER  III. 

OF  TH£  FUNCTIONS,  AND  LOQICAL  VALUB,  OF  THS  BTLLOGUUL 

§  1.  Wk  have  shown  what  is  the  real  nature  of  the  truths  wiA 
which  the  Syllogism  is  conversant,  in  contradistinction  to  the  more 
superficial  manner  in  which  their  import  is  conceived  in  the  common 
theory ;  and  what  are  the  fundamental  axioms  on  which  its  probative 
force  or  conclusiveness  depends.  We  have  now  to  inquire,  whether 
the  syllogistic  process,  that  of  reasoning  from  generals  to  particulars, 
is«  or  ia  not»  a  process  of  inference ;  a  progress  from  the  known  to  the 
unknown ;  a  means  of  coming  to  a  knowledge  of  someduBg  which  wo 
did  not  know  before. 

Logicians  have  been  remarkably  unaumoua  in  thw  mode  of  an- 
swering this  question.  It  is  imiveraally  allowed  thafc  a  syllogism  is 
vicious  if  there  be  anything  more  in  the  conclusioa  than  was  assumed 
in  the  premisses.  But  this  is,  in  fact,  to  say,  that  nothing  ever  was,  or 
can  be,  proved  by  syllogism,  which  was  not  known,  or  assumed  to  be 
known,  before.  Is  ratiocination,  then,  not  a  process  of  inference  t 
And  is  the  syllogism,  to  which  the  word  reasomng  has  so  often  been 
represented  to  be  eitclusively  appropriate,  not  really  entitled  to  be 
called  reasoning  at  all  ?  This  seems  an  inevitable  consequence  of  the 
doctrine,  admitted  by  all  writers  on  the  subject,  that  a  syllogism  can 
prove  no  more  than  is  involved  in  the  premisses.  Yet  the  acknowl* 
edgment  so  explicitly  made,  ham  not  prevented  one  set  of  •  writers  frt^m 
continuing  to  represent  the  syllogism  as  the  correct  analysis  of  what 
the  mind  actually  performs  in  discovering  and  proving  the  larger  half 
of  the  truths,  whetlier  of  science  or  of  daily  life,  which  we  believe ; 
while  those  who  have  avoided  this  inconsistency,  and  followed  out  the 
general  theorem  respecting  the  logical  value  of  the  syllogism  to  its 
legitimate  coroUary,.  have  been  led  to  impute  uselessness  and  frivolity 
to  the  syllogistic  theoiy  itself,  on  the  ground  of  the  petitia  principii 
which  they  allege  to  be  inherent  in  every  syllogism.  As  I  believe 
both  these  opinions  to  be  fundamentally  erroneous,  I  must  request  tha 
attention  of  the  reader  to  certain  considerations,  without  which  any 
just  appreciation  of  the  true  character  of  the  syllogism,  and  the  fimc* 
tions  It  performs  in  philosophy,  appears  to  me  impossible ;  but  which 
seem  to  have  been  either  overlooked,  or  insufficiently  aidvertod  to, 
both  by  the  defenders  of  the  syllogistic  theory  and  by  its  assailants. 

§  2.  It  nuist  be  granted  that  in  every  syllogism,  considered  as  aa 
argument  to  prove  die  conclusion,  there  is  a  jpetitio  prindfiL  When 
we  say, 

All  men  are  mortal, 
Socrates  is  a  man, 

therefore 
Socrates  is  mortal ; 

it  is  unanswerably  urged  by  the  adversaries  of  the  syllogistic  theory, 
that  the  proposition,  Socrates  is  mortal,  is  presupposed  in  the  more 
general  assumption,  All  men  are  mortal :  that  we  cannot  be  assured 
of  the  mortality  of  all  men,  unless  we  were  previously  certain  of  th« 
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mortality  of  eTery  indivichial  man  :  that  if  it  be  atiU  doubtful  whetber 
Socratee,  or  any  other  indiTidttal  you  choose  to  name,  be  mortal  or 
not,  the  6ame  degiee  of  unoertainty  must  bang  over  the  asBertion,  AH 
meu  are  mortal :  tbal  the  general  prbioiple,  instead  of  being  giren  as 
evidence  of  the  particular  ease,  cannot  itself  be  taken  lor  true  without 
exception,  until  every  shadow  of  doubt  which  could  affect  any  case 
comprised  with  it,  is  disp^ed  by  eridence  aHundk;  and  then  what 
zemains  for  the  syllogism  to  prove  1  that,  in  short,  no  reasownir  firoa 
generals  to  particulars  can,  as  such,  prove  anydkiag:  since  firom  a 
general  principle  you  cannot  infer  any  pttticularSt  but  those  vrhich  tha 
principle  itself  assumes  as  foreknown* 

This  doctrine  is  irrefragable;  and  if  logicians,  though  unable  to 
dilute  it,  have  usually  exhibited  a  strong  disposition  to  explain  it 
away,  this  was  not  becafose  they  could  discover  any  flaw  in  the  urgiMf 
ment  itself,  but  because  the  contrary  opinion  seemed  to  rest  upon 
arguments  eipally  indkputable.  In  the  syDogism  last  referred  to,  £» 
example,  or  in  any  of  those  which  we  previously  constructed,  is  it  not 
evident  that  the  conclusion  may,,  to  the  person  to  whom  the  syllogism 
is  presented,  be  actually  and  bond  fide  a  new  truth  1  Is  it  not  matter 
of  daily  experience  that,  truths  previously  undreamt  of,  facts  vdiich 
hsve  not  been,  and  cannot  be,  directly  observed,  ase  arrived  at  by  way 
of  genera]  reasoning  ]  We  believe  that  the  Duke  of  Wellington  is 
mortal.  We  do  not  know  this  by  direct  observation,  since  he  is  not 
yet  dead.  If  we  were  asked  how,  ^is  being  the  case,  we  know  die 
duke  to  be  mortal,  we  should  probably  answer.  Because  aU  m^n  are 
so.  Here,  therefore,  we  arrive  at  the  knowledge  of  a  truth  not  (as 
jet)  suscoj^tible  of  observation,  by  a  reasoning  which  admits  of  being 
exhibited  m  the  following  syllogism : — 

All  men  are  mortal. 

The  Duke  of  Wellington  is  a  man, 

therefore 
The  Duke  of  Wellington  is  mortal 

And  since  a  large  portion  of  our  knowledge  is  thus  acquired,  logicians 
have  pernsted  in  representing  the  syllogism  as  a  process  of  in&rence 
or  proof;  although  none  of  them  have  cleared  up  the  difficulty  which 
arises  from  the  inconsistency  between  that  assertion  and  the  principle, 
diat  if  there  be  an^hing  in  the  conclusion  which  was  not  already  a»> 
sorted  in  the  premisses,  the  argument  is  vicious.  For  it  is  impossible 
to  attach  any  serious  scientific  value  to  such  a  mere  salvo,  as  the  dis- 
tinction drawn  between  being  involved  hy  implication  in  the  premisses, 
and  being  directly  asserted  in  them.  When  Archbishop  Wbately,  for 
example,  says,*  that  the  object  of  reasoning  is  **  merely  to  expand  and 
unfola  the  assertions  vnrapt  up,  as  it  were,  and  implied  in  those  vrith 
which  we  set  out,  and  to  bring  a  person  to  perceive  and'acknowledse 
die  fuU  force  of  that  which  he  has  admitted,"  he  does  not,  I  think, 
meet  the  real  difficulty  requiring  to  be  explained,  namely,  how  it  hap- 
pens that  a  science,  like  geometry,  can  be  aU  '*  v«rrapt  up"  in  a  few 
definitions  and  axioms.  Nor  does  this  defence  of  the  syllogism  differ 
much  from  what  its  assailants  urge  against  it  as  an  accusation,  when 
they  charge  it  with  being  of  no  use  except  to  those  who  seek  to  press 

•  Logic,  p.  216. 
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the  consequences  of  an  admission  into  which  a  man  has  been  entrapped 
without  having  considered  and  understood  its  full  force.  When  you 
admitted  the  major  premiss,  you  asserted  the  conclusion;  but,  says 
Archbishop  Whately,  you  asserted  it  by  implication  merely:  this, 
however,  can  here  only  mean  that  you  asserted  it  unconsciously ;  that 
you  did  not  know  you  were  asserting  it ;  but,  if  so,  the  difficulty  re- 
vivos  in  this  Bhape---Ought  you  not  to  have  known  1  Were  you  war* 
ranted  in  asserting  the  general  proposition- without  havin|r  satisfied 
yourself  of  the  truth  oif  everything  which  it  fairly  includes  1  And  if 
ttot,  if^at  then  is  the  syllogistic  art  but  a  contrivance  for  catching  you 
in  a  trap,  and  holding  you  &st  in  it  ? 

§  3.  From  this  difficulty  there  appears  to  be  but  one  issue.  The 
proposition,  that  the  Duke  of  Wellington  is  mortal,  is  evidently  an  in- 
ference ;  it  is  got  at  as  a  conclusion  from  something  ebe ;  but  do  we,  in 
reality,  conclude  it  from  the  proposition,  All  men  are  mortal?  I  an- 
ftwer,  no. 

The  error  committed  is,  I  conceive,  that  of  overlooking  the  distinc- 
tion between  the  two  parts  of  the  process  of  philosophizing,  the  infer- 
ring part,  and  the  registering  part;  and  ascribing  to  the  latter  the 
functions  of  the  former.  The  mistake  b  that  of  referring  a  man  to  his 
own  notes  for  the  origin  of  his  knowledge.  If  a  man  is  asked  a  ques- 
tion, and  is  at  the  moment  unable  to  answer  it,  he  may  refresh  his 
memory  by  turning  to  a  memorandum  which  he  carries  about  with 
him.  But  if  he  were  asked,  how  the  fact  came  to  his  knowledge,  he 
would  scarcely  answer,  because  it  was  set  down  in  his  note-book: 
unless  the  book  was  vmtten,  like  the  Koran,  with  a  quill  from  the 
wing  of  the  angel  Gabriel 

Assuming  that  the  proposition,  The  Duke  of  Wellington  is  mortal, 
is  immediately  an  inference  from  the  proposition.  All  men  are  mortal ; 
whence  do  we  derive  our  knowledge  of  that  general  truth  ]  No  super- 
natural aid  being  supposed,  the  answer  must  be,  by  obsen^ation.  Now, 
all  which  man  can  oDserve  are  individual  cases.  From  these  all  gen- 
eral truths  must  be  drawn,  and  into  these  they  may  be  again  resolved : 
for  a  general  truth  is  but  an  aggregate  of  particular  truths ;  a  compre- 
hensive expression,  by  which  an  indefinite  number  of  individual  nicts 
are  affirmed  or  denied  at  once.  But  a  general  proposition  is  not 
merely  a  compendious  fi>rm  for  recording  and  pnAerving  in  the  mem- 
ory a  number  of  particular  facts,  all  of  which  have  been  observed. 
Generalization  is  not  a  process  of  mere  naming,  it  is  also  a  process  of 
inference.  From  instances  which  we  have  observed,  we  feel  warranted 
in  concluding,  that  what  we  found  true  in  those  instances,  holds  in  all 
similar  ones,  past,  present,  and  future,  however  numerous  they  may  be. 
We  then,  by  that  valuable  contrivance  of  language  which  enables  us  to 
speak  of  many  as  if  they  were  one,  record  all  that  we  have  observed, 
together  with  all  that  we  infer  frx>m  our  observations,  in  one  concise 
expression ;  and  have  thus  only  one  proposition,  instead  of  an  endless 
number,  to  rememberer  to  communicate.  The  results  of  many  obser- 
vations  and  inferences,  and  instructions  for  making  innumerable  infer- 
ences in  unforeseen  cases,  are  compressed  into  one  short  sentence. 

AVhen,  therefore,  we  conclude  from  the  death  of  John  and  Thomas, 
and  eveiT  other  person  we  ever  heard  of  in  whose  case  the  experi- 
ment had  been  fairly  tried,  that  the  Duke  of  Wellington  is  mortal  like. 
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the  rest ;  we  may,  indeed,  pass  through  the  generalization,  All  men 
are  mortal,  as  an  intermediate  stage ;  hut  it  is  not  in  the  latter  half  of 
the  process,  the  descent  from  all  men  to  the  Duke  of  Wellington,  that 
the  tnfereMce  resides.  The  inference  is  finished  when  we  have  asserted 
that  all  men  are  mortal.  What  remains  to  be  performed  afterwards 
is  merely  deciphering  our  own  notes. 

Archbishop  Whately  has  contended  that  syllogizing,  or  reasoning 
irom  generals  to  particulars,  is  not,  agreeably  to  the  vulgar  idea,  a  pe- 
culiar mode  of  reasoning,  but  the  philosophical  analysis  of  the  mode  in 
which  all  men  reason,  and  must  do  so  if  they  reason  at  all.  With  the 
deference  due  to  so  high  an  authority,  I  cannot  help  thinking  that  the 
vulgar  notion  is,  in  this  case,  the  more  coirect.  It,  from  our  expeii* 
ence  of  John,  Thomas,  &c.,  who  once  were  living,  but  are  now  dead, 
we  are  entitled  to  conclude  that  all  human  beings  are  mortal,  we  might 
surely  without  any  logical  inconsequence  have  concluded  at  once  fi^m 
those  instances,  that  the  Duke  of  Wellington  is  mortal  The  mortality 
of  John,  Thomas,  and  company  is,  after  all,  the  whole  evidence  we 
have  for  the  mortality  of  tike  Duke  of  Wellington.  Not  one  iota  is 
added  to  the  proof  by  interpolating  a  general  proposition.  Since  the 
individual  cases  are  all  the  evidence  we  can  possess,  evidence  which 
no  logical  form  into  which  we  choose  to  throw  it  can  make  greater 
than  it  is ;  and  since  that  evidence  is  either  sufficient  in  itself,  or,  if  in- 
sufficient for  one  purpose,  cannot  be  sufficient  for  the  other;  I  am 
unable  to  see  why  we  should  be  forbidden  to  take  the  shortest  cut 
firom  these  sufficient  premisses  to  the  conclusion,  and  constrained  to 
travdi  the  ''  high  prion  road''  by  the  arbitrary  fiat  of  logicians.  I  can- 
not perceive  why  it  should  be  impossible  to  journey  from  one  place  to 
another  unless  we  **  march  up  a  hiU,  and  then  march  down  again."  It 
may  be  the  safest  road,  and  there  may  be  a  resting  place  at  the  top 
of  the  hill,  affi)rding  a  commanding  view  of  the  surrounding  country ; 
but  for  the  mere  purpose  of  arriving  at  our  journey's  end,  our  taking 
that  road  is  perfectly  optional;  it  is  a  question  of  time,  trouble,  ana 
danger. 

Not  only  may  we  reason  from  particulars  to  particulars,  without 
passing  through  generals,  but  we  perpetually  do  so  reason.  All  our 
earliest  inferences  are  of  this  nature.  From  the  first  dawn  of  intelli- 
gence we  draw  inferences,  but  years  elapse  before  we  learn  the  use 
of  general  language.  The  child,  who,  having  burnt  his  fingers,  avoids 
to  thrust  them  again  into  the  fire,  has  reasoned  or  inferred,  though  he 
has  never  thought  of  the  general  maxim.  Fire  bums.  He  knows  frx>m 
memory  that  he  has  been  burnt,  and  on  this  evidence  believest  when 
he  sees  a  candle,  that  if  he  puts  his  finger  into  the  flame  of  it,  he  will 
be  burnt  again.  He  believes  this  in  every  case  which  happens  to 
arise ;  but  without  looking,  in  each  instance,  beyond  the  present  case. 
He  is  not  generalizing ;  he  is  inferring  a  particular  fix>m  particulars. 
In  the  same  way,  also,  brutes  reason.  There  is  little  or  no  ground  for 
attributing  to  any  of  the  lower  animals  the  use  of  conventional  signs, 
without^ which  general  propositions  are  impossible.  But  those  animals 
profit  by  experience,  and  avoid  what  they  have  found  to  cause  them  pain, 
m  the  same  manner,  though  not  always  Mnith  the  same  skill,  as  a  human 
creature.     Not  only  the  burnt  child,  but  the  burnt  dog,  dreads  the  fire. 

I  believe  that,  in  point  of  fact,  when  drawing  inferences  from  our 
petBonal  experience   and  not  from  maxims  handed  down  to  us  by 


Digitized  by 


Google 


126  K&A801VINV. 

books  or  traditioii,  we  much  oftener  conclude  hoax  paaticulan  to  par- 
ticulaiB  directhr,  t^aii  tiirough  tlie  intermediate  agency  of  any  genraul 
|nropoeition.  We  ore  constantly  teasoning  from  ourselves  to  odier 
people,  or  from  one  person  to  ancdier,  wiuiout  giring  ovraelves  tlie 
trouble  to  erect  our  observations  into  general  maxims  of  ^uman  or 
external  nature.  When  we  conclude  diat  some  person  will,  on  soma 
fpiven  occasion,  feel  or  act  so  and  so,  we  sometmies  judge  from  an 
enlarged  consideration  of  tbe  manner  in  wbich  men  in  general,  or  men 
-of  some  particular  character,  u*e  accustomed  to  &el  and  act;  but 
much  oiiener  from  having  known  the  feelings  and  conduct  of  the  same 
man  in  some  previous  instance,  or  from  considermg  how  we  should 
feel  or  act  ourselves.  It  is  not  only  the  village  matran  who,  when 
•called  to  u  consultation  upon  the  case  of  a  neighbor's  child,  pronoun- 
ces on  the  evil  and  its  remedy  simply  on  the  recollection  and  authority 
of  what  she  accounts  the  similar  case  of  her  Lucy.  We  all,  where 
we  have  no  definite  maxims  to  steer  by,  guide  ourselves  in  the  same 
way ;  and  if  we  have  an  extensive  experience,  and  retain  its  impres- 
sions strongly,  we  may  acquire  in  this  manner  a  very  considerable 
power  of  accurate  judgment,  which  we  may  be  utteriy  incapable  of 
justifying  or  of  communicating  to  others.  Among  the  lugher  order  of 
practical  intellects,  there  have  been  many  of  whom  it  was  remarked 
how  admirably  they  suited  their  means  to  their  ends,  without  being 
able  to  give  any  sufficient  reasons  for  what  they  did ;  and  applied,  or 
seemed  to  apply,  recondite  principles  which  they  were  wholly  unable 
to  state,  lliis  is  a  natural  consequence  of  having  a  mind  stored 
with  appropriate  particulars,  and  having  been  long  accustomed  to 
reason  at  once  from  these  to  fresh  particulars,  without  practising  the 
habit  of  stating  to  oneself  or  to  others  the  corresponding  general  prop- 
ositions. An  old  warrior,  en  a  rapid  glance  at  the  oudines  of  the 
ground,  is  able  at  once  to  give  the  necessafy  orders  fer  a  skillful  ar- 
rangement of  his  troops ;  though  if  he  has  received  little  theoretical 
instruction,  and  has  seldom  been  called  upon  to  answer  to  other  people 
for  his  conduct,  he  may  never  have  had  in  his  mind  a  single  general 
theorem  respecting  the  relation  between  ground  and  array.  But  his 
experience  of  encampments,  under  circumstances  more  or  less  similar, 
has  left  a  number  of  vivid,  unexpressed,  ui^generalized  analogies  in 
his  mind,  t^e  moet  appropriate  of  which,  instantly  suggesting  itself, 
determines  him  to  a  judicious  arrangement. 

The  skin  of  an  uneducated  person  in  the  use  of  weapons,  or  of  tools, 
is  of  a  precisely  similar  nature.  The  savage  who  executes  unerringly 
the  exact  throw  which  brings  down  his  game,  or  his  enemy,  in  the  man- 
ner most  suited  to  his  purpose,  under  the  operation  of  all  die  conditions 
necessarily  involved,  die  weight  and  form  dihe  weapon,  the  direction 
and  distance  of  the  object,  the  action  of  the  wind,  &c.,  owes  tlus  power 
to  a  long  series  of  previous  experiments,  the  results  of  which  he  cer- 
tainly never  framed  into  any  verbal  theorems  or  rules.  It  is  the  same 
in  all  extraordinary  manual  dexterity.  Not  long  ago  a  Scotch  manufac- 
turer procured  from  England,  at  a  high  rate  of  wages,  a  working  dyer, 
famous  for  producing  very  fine  colors,  with  the  view  of  teaching  to  his 
other  workmen  the  same  skilL  The  workman  came ;  but  his  mode  of 
proportioning  the  ingredients,  in  which  lay  the  secret  of  the  effects  he 
produced,  was  by  taking  them  up  in  handfuls,  while  the  common  method 
was  to  weigh  them.     The  manufacturer  sought  to  make  him  turn  hii 
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iMaidling  system  into  an  oqnivalent  weighing  mpstem,  diat  the  general 
pnDcmle  of  his  peculiair  mode  of  proceeding  might  be  aseertiuned. 
This,  howtf^er,  the  man  found  himBeif  quite  unable  to  do,  and  therefore 
eould  impart  his  skill  to  nobody.  He  had,  from  the  individual  cases  of 
His  own  expeiience,  established  a  conn«don  in  his  mind  between  fine 
effects  of  color,  and  tactual  perceptions  in  handhng  his  dyeing  materi- 
als ;  and  from  these  perceptions  he  could,  in  any  particular  cases,  infer 
the  means  to  be  employed,  and  the  effects  which  would  be  produced, 
hut  could  not  put  others  in  possession  of  the  grounds  on  which  he  pro- 
ceeded, from  having  nei^er  generalized  them  in  his  own  mind,  or  ex- 
^iressed  them  in  language. 

Almost  eveiy  one  knows  Lord  Mansfield's  advice  to  a  man  of  prao- 
tieal  good  sense,  who,  being  appointed  governor  of  a  colony,  had  to 
preside  in  its  court  of  justice,  without  previous  iudicial  practice  or  legal 
education.  The  advice  was,  to  give  his  decision  boldly,  ^r  it  would 
probably  be  right ;  but  never  to  venture  on  assigning  reasons,  for  they 
would  almost  infallibly  be  wrone.  In  cases  like  this,  which  are  of  no 
tmcommon  occurrence,  it  would  be  absurd  to  suppose  that  the  bad 
reason  was  tiie  source  of  the  good  dedision.  Lord  Mansfield  knew  that 
'if  any  reason  were  assigned  it  would  be  necessarily  an  afterthought, 
the  judge  being  in  fact  guided  by  impressions  from  past  experience, 
without  the  circuitous  process  of  framing  general  princn^les  from  them« 
«nd  that  if  be  attempted  to  firame  any  such  he  would  assuredly  fail. 
Lord  Mansfield,  however,  would  not  have  doubted  that  a  man  of  equal 
experience,  who  had  also  a  mind  stored  with  general  propositions  de* 
rived  by  legitimate  induction  from  that  experience,  would  have  been 
greatly  preferable  as  a  judge,  to  one,  however  sagacious,  who  could 
not  be  trusted  with  the  explanation  and  justification  of  his  ovm  judg- 
ments. The  cases  of  able  men  performing  wonderful  things  diey  know 
not  how,  are  examples  of  the  less  civilized  and  most  spontaneous  form 
■of  the  operations  of  superior  minds.  It  is  a  defect  in  them,  and  ofben 
a  source  of  errors,  not  to  have  generalized  as  thev  went  on ;  but  gen- 
eralization is  a  help,  the  most  important  indeed  of  all  helps,  yet  not  an 
essentiaL 

£ven  philesc^hers,  who  possess,  in  the  fonn  of  general  propositions, 
a  systematic  Tecord  of  the  results  of  the  experience  of  mankind,  need 
not  always  revert  to  those  general  propositions  in  order  to  apply  that 
experience  to  a  new  case.  It  is  justly  remarked  by  Dugald  Stewart, 
that  though  our  reasonings  in  mathematics  depend  entirely  upon  the 
axioms,  it  is  by  no  means  necessary  to  our  seeing  the  conclusiveness  of 
the  proof,  that  the  axioms  should  be  expressly  adverted  to.  When  it 
is  ii^ned  that  A  B  is  equal  to  C  D  because  each  of  them  is  equal  to 
£  F,  the  most  uncultivated  understanding,  as  soon  as  the  propositions 
were  understood,  would  assent  to  the  imerence,  without  havmg  ever 
heard  of  the  general  truth  that  ''  things  which  are  equal  to  the  same 
tiling  are  equal  to  one  another."  Thb  remark  of  Stewart,  consistently 
followed  out,  goes  to  the  root,  as  I  conceive,  of  the  philosophy  of 
ratiocination ;  and  it  is  to  be  regretted  that  he  himself  stopped  short  at 
a  much  more  limited  application  of  it.  He  saw  that  the  general  propo- 
mions  on  which  a  reasoning  is  said  to  depend,  may,  in  certain  cases, 
be  altogether  omitted,  vnthout  impairing  its  probative  force.  But  he 
imagined  this  to  be  a  peculiarity  belonging  to  axioms ;  and  argpied  from 
it|  that  axioms  are  not  the  foundations  or  first  principles  of  geometry, 
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from  which  all  the  other  truths  of  the  science  are  syrihetically  deduced 
(as  the  laws  of  motion  and  of  the  composition  of  forces  in  mechanics, 
the  equal  mobility  of  fluids  in  hydrostatics,  the  laws  of  reflection  and 
refraction  in  optics,  axe  the  first,  principles  of  those  sciences) ;  but  are 
merely  necessary  assumptions,  self-evident  indeed,  and  the  denial  of 
which  would  annihilate  aU  demonstration,  but  flrom  which,  as  premisses^ 
nothing  can  be  demonstrated.  In  the  present,  as  in  many  other  in- 
stances, this  thoughtful  and  elegant  writer  has  perceived  an  important 
truth,  but  only  by  halves.  Finding,  in  the  case  of  geometrical  axioms, 
that  general  names  have  not  any  talismanic  virtue  for  conjuring  new 
truths  out  of  the  pit  of  darkness,  and  not  seeing  that  this  is  equally  true 
in  every  other  case  of  generalization,  he  contended  that  axioms  are  in 
their  nature  barren  of  consequences,  and  that  the  really  fruitful  truths, 
the  real  first  principles  of  geometry,  are  the  definitions ;  that  the  defi- 
nition, for  example,  of  the  circle  is  to  the  properties  of  the  circle,  what 
the  laws  of  equilibrium  and  of  the  pressure  of  the  atmosphere  are  to  the 
rise  of  the  mercury  in  the  Torricellian  tube.  Yet  lul  that  he  had 
asserted  respecting  the  fiinction  to  which  the  axioms  are  confined  in 
the  demonstrations  of  geometry ,«holds  equally  true  of  the  definitions. 
Every  demonstration  m  Euclid  might  be  carried  on  without  them. 
This  is  apparent  from  the  ordinary  process  of  proving  a  proposition  of 
geometry  oy  means  of  a  diagram.  What  assumption,  in  fact,  do  we 
set  out  from,  to  demonstrate  by  a  diagram  any  of  the  properties  of  the 
circle  1  Not  that  in  all  circles  the  radii  are  equal,  but  only  that  they 
are  so  in  the  circle  ABC.  As  our  warrant  for  assuming  this,  vre 
appeal,  it  is  true,  to  the  definition  of  a  curcle  in  general ;  but  it  is  only 
necessary  that  you  should  grant  the  assumption  m  the  case  of  the  par- 
ticular curcle  supposed.  From  this,  which  is  not  a  general  but  a  sin- 
gular proposition,  combined  with  other  propositions  of  a  similar  kind, 
some  of  which  when  generalized  are  called  definitions,  and  others 
axioms,  we  prove  that  a  certain  conclusion  is  true,  not  of  all  circles, 
but  of  the  particular  circle  ABC;  or  at  least  would  be  so,  if  the  facts 
precisely  accorded  with  our  assumptions.  The  enunciation,  as  it  is 
called,  that  is,  the  general  theorem  which  stands  at  the  head  of  the 
demonstration,  is  not  the  proposition  actually  demonstrated.  One 
instance  only  is  demonstrated :  but  the  process  by  which  this  is  done, 
is  a  process  which,  when  we  consider  its  nature,  we  perceive  might  be 
exactly  copied  in  an  indefinite  number  of  other  instances;  in  every 
instance  which  conforms  to  certain  conditions.     The  contrivance  of 

General  language  fiimishing  us  with  terms  which  connote  these  con- 
idons,  we  are  able  to  assert  this  indefinite  multitude  of  truths  in  a 
single  expression,  and  this  expression  is  the  general  theorem.  By 
dropping  the  use  of  diagrams,  and  substituting,  m  the  demonstrations, 
general  phrases  for  the  letters  of  the  alphabet,  we  might  prove  the 
general  theorem  directly,  that  is,  we  might  demonstrate  all  the  cases 
at  once ;  and  to  do  this  we  must,  of  course,  employ  as  our  premisses, 
the  axioms  and  definitions  in  their  general  form.  But  this  only  means, 
that  if  we  can  prove  an  individual  conclusion  by  assuming  an  individual 
fact,  then  in  whatever  case  we  are  warranted  in  making  an  exactly 
similar  assumption,  we  may  draw  an  exactly  similar  conclusion.  The 
definition  is  a  sort  of  notice  to  ourselves  and  others,  what  assumptions 
we  think  ourselves  entitled  to  make.  And  so  in  all  cases,  the  general 
propositions,  whether  called  definitions,  axioms,  or  laws  of  nature. 
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wbicli  we  lay  down  at  the  beguming  of  our  reasonings,  are  merely 
abridged  statements  in  a  kind  of  short  hand,  of  the  particulsr  facts, 
which,  as  occasion  arises,  we  either  think  we  may  proceed  upon  as 
proved,  or  intend  to  assume.  In  any  one  demonstration  it  is  enough 
if  we  assume  for  a  particular  case,  suitably  selected,  what  by  the  state- 
ment of  the  definition  or  principle  we  announce  that  we  intend  te 
assume  in  all  cases  which  may  arise.  The  definition  of  the  circle, 
therefore,  is  to  one  of  Euclid's  demonstrations,  exactly  what,  according 
to  Stewart,  the  axioms  are ;  that  is,  the  demonstration  does  not  depend 
upon  it,  but  yet  if  we  deny  it  the  demonstradflu  feils.  The  proofaoes 
not  rest  upon  the  general  assumpticm,  but  upon  a  similar  assumption 
confined  to  the  particular  case :  that  case,  however,  bein^  chosen  as  a 
^ecimen  or  paradigm  of  the  whole  class  of  cases  included  in  the  theo- 
rem, there  can  be  no  ground  for  making  the  assumption  in  that  case 
which  does  not  exist  in  every  other ;  and  if  you  deny  the  assumption  as 
a  general  truth,  you  deny  die  right  to  make  it  in  the  particular  instance. 
There  are,  undoubtedly,  the  most  ample  reasons  ror  stating  both  the 
principles  and  the  theorems  in  their  gener^  form,  and  these  will  be 
explained  presently,  so  &r  as  explanation  is  requisite.  But,  that  an 
unpractised  learner,  even  in  making  use  of  one  theorem  to  demon* 
Btrate  another,  reasons  rather  firom  particular  to  particular  thim  fix>m 
the  general  proposition,  is  manifest  from  the  difficulty  he  finds  in  sp* 
plying  a  theorem  to  a  case  in  which  the  configuration  of  the  diagram 
IS  extremely  unlike  that  of  the  diagram  by  which  the  original  theorem 
was  demonstrated.  A  difficulty  which,  except  in  cases  of  unusual 
mental  power,  long  practice  can  alone  remove,  and  removes  chiefly  by 
rendering  Us  familiar  with  all  the  configurations  consistent  with  the 
general  conditions  of  the  theorem.  ^ 

§  4.  From  the  considerations  now  adduced,  the  following  condii- 
Bions  seem  to  be  estabtished:  All  inference  is  from  particulars  to  par- 
ticulars: General  propositions  are  merely  registeis  of  such  inferences 
ahready  made,  and  short  formulae  for  making  mor^ :  The  major  premiss 
of  a  syllogism,  consequently,  is  a  fi)rmula  o£  this  description:  and 
the  conclusion  is  not  an  inference  drawn  ^^fivm  ike  formula,  but  an  in- 
ference drawn  according  to  the  forwula:  the  real  logical  antecedent, 
or  premisses,  being  the  particular  facts  from  which  the  general  propo- 
sition was  collected  by  induction.  Those  facts,  and  the  individual  in* 
stances  which  supplied  them,  may  have  been  forgotten  ;  but  a  record 
remains,  not  indeed  descriptive  of  the  facts  themselves,  but  showing 
how  those  cases  may  be  distinguished  respecting  which  the  &ctB,  when 
known,  were  considered  to  warrant  a  given  inference.  According  to 
the  indications  of  this  recurd,  we  draw  our  conclusion ;  which  is,  to  all 
intents  and  purposes,  a  conclusion  from  the  forgotten  &cts.  For  this 
it  is  essential  that  we  should  read  the  record  correctly :  and  the  rules 
of  the  syllogism  are  a  set  of  precautions  to  insure  our  doing  so. 

This  view  of  the  functions  of  the  syllogism  is  confirmed  by  ihe  con- 
sideration of  precisely  those  cases  which  might  be  expected  to  be  least 
favorabla  to  it,  namely,  those  in  which  ratiocination  is  independent  of 
any  previous  induction.  We  lyve  already  observed  that  the  syllogism, 
m  the  ordinary  course  of  our  reasoning,  is  only  the  latter  hdf  of  the 
pn^cess^of  travelling  from  premisses  to  a  conclusion.  There  are,  how- 
ever, some  peculiar  oases  m  which  it  is  the  whole  process.  Particu« 
R 


Digitized  by 


Google 


130  nuaovDM. 

hnw^ne  wre  cmjpMe  a£hemg  Bvhj9«te^  aad  all  knowl- 

«dge  wfai<^  is  deriyed  from  obserratioii,  begins,  therofore,  of  neeeBotf, 
in  paiticuiars ;  but  oar  knowiedg«  may,  in  oases  of  a  certain  descrip- 
tkm,  be  eonceived  as  coming  to  us  mm  odier  sotutwa  than  observar 
tMMi.  It  may  present  itself  as  coming  from  revelation ;  and  the  knowl- 
edge, thus  supematuraHy  communicated,  may  be  conceived  to  com* 
prise  not  only  particulaar  facts  but  general  proposkkms,  such  as  occur 
so  abundantly  m  the  vrritings  of  Solomon  and  in  the  apostolic  epistJeSi 
Or  the  generalization  may  not  be,  in  the  ordhiary  seme,  an  asserti<m  at 
dl,  but  a  command ;  a  law,  not  in  Uie  pbilosc^ical,  but  in  the  moral 
and  political  sense  of  the  tenn :  an  expression  of  the  desire  of  a  supe- 
rior, that  we,  or  any  number  of  other  pemons,  shall  conform  our  con- 
duct to  certain  general  instructions.  So  fiur  as  this  asserts  a  fact, 
«amely,  a  volition  of  tiie  legislator,  that  fiict  is  an  individual  fact,  and 
the  proposition,  therefore,  is  not  a  general  proposition.  But  the  de- 
scription therein  contained  of  the  conduct  which  it  is  l&e  will  of  the 
legislator  that  his  subjects  should  observe,  is  general.  The  proposi- 
tion asserts,  not  thsjt  all  men  are  anything,  but  that  all  men  ahall  do 
Bcmetbing.  These  two  cases,  of  a  truth  revealed  in  general  terms,  and 
a  command  intimated  in  the  like  manner,  might  be  exchanged  for  the 
more  extensive  cases,  of  any  general  statement  received  up<Hi  testimony, 
and  any  general  practical  precept.  But  ^e  more  limited  illustrations 
soit  us  better,  bemg  drawn  from  subjects  where  lonff  and  complicated 
trains  of  ratiocination  have  actually  been  grounded  upon  premisses 
which  came  to  mankind  from  the  first  in  a  general  form,  the  subjects 
of  Scriptural  Theology  and  of  positive  Law. 

In  both  these  oases  tlie  generalities  are  given  to  us,  and  the  partic- 
ulars  are  elicited  from^hem  by  a  process  which  correctly  resolves  itself 
into  a  series  of  syllogisms.  The  real  nature,  however,  of  the  supposed 
deductive  process,  is  evident  enough.  It  is  a  search  for  truth,  no  aoubt, 
bitt  througn  the  medium  of  an  inquiry  into  die  meaning  of  a  form  of 
words.  The  only  point  to  be  determined  is,  whether  the  authority 
which  declared  the  general  proposition,  intended  to  include  this  case 
in  it ;  and  whether  the  le^slator  intended  his  command  to  apply  to  the 
present  case  among  others,  or  not.  This  is  a  question,  as  the  Germans 
express  it,  of  hermenemics ;  it  relates  to  the  meaning  of  a  certain  form 
of  discourse.  The  operation  is  not  a  process  of  inference,  but  a  pro- 
cess of  interpretation. 

In  this  last  phrase  we  have  obtained  an  exnression  vi4iich  appears  to 
me  to  characterize,  more  aptly  llian  any  other,  tbe  functions  of  the 
syllogism  in  all  cases.  When  the  premisses  are  given  by  authority, 
die  fimction  of  Reasoning  is  to  ascertain  the  testimony  of  a  witness, 
or  the  will  of  a  legislator,  by  interpreting  the  signs  in  wbich  the  one 
has  intimated  his  assertion  and  the  other  his  oommand.  In  like  man- 
ner, when  the  premisses  are  derived  from  observation,  the  fonctien  of 
Reasoning  is  to  ascertain  What  we  (or  onr  predecessors)  formerly 
diought  might  be  inferred  from  the  observed  mots,  and  to  do  this  by 
interpreting  a  memorandum-  of  ours,  or  of  theirs.  The  memorandum 
reminds  us,  that  from  evidence,  more  or  less  carefully  weighed,  it 
fbrmerly  appeared  that  a  certain  attrib||te  might  be  infoired  wherever 
we  perceive  a  certain  mark.  The  proposition,  AH  men  are  mortal, 
(fWr  instance,)  shows  that  we  have  had  experience  from  which  we 
thought  it  followed  tkat  the  attributes  connoted  by  tbe  term  man,  an 
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'  a  matk  of  raortalitj.  But  yfhen  we  coockide  tint  fAte  Dtike  of  We)* 
Imgton  is  mortal,  we  do  not  infer  thia  from  tike  inetnorandum,  but  from 
die  former  experience.  All  that  we  ktfer  irom  the  memonndom,  » 
•or  own  previovis  belief,  (or  th«t  of  ^tese  who  tranflvntted  to  us  tha 
proposition,)  concerning  the  inferences  which  that  former  axperienfie 
would  warrant 

This  view  of  the  nature  of  die  syllogisoi  xendevB  eoMistant  ai»d 
intelHgible  what  otherwise  remains  obscui«  and  conlmsed  in  the  thecMy 
«f  Archbishop  IVbately  and  other  enlightened  defenders  of  the 
syllogistic  doctrine,  reflecting  the  limita  to  whi<^  its  fonctions  ave 
conftned.  They  all  affirm,  in  as  explieit  teims  as  can  be  used,  that 
the  sole  office  of  general  reasoning  is  to  pi^v^ent  inconsistency  in  our 
opinions ;  to  present  us  from  assenting  to  anything,  the  truth  of  which 
would  contradict  something  to  whidi  we  had  previously  on  good 
grounds  given  our  assent.  And  they  tell  us,  thsx  the  sole  ground 
vvhich  a  syllogism  affords  for  assenting  to  the  conclusion,  is  that  the 
supposition  of  its  being  false,  combined  with  the  suppositioa  that  the 
premisses  are  true,  would  lead  to  a  contradiction  in  terms.  Now  this 
would  be  but  a  lame  account  of  the  real  grounds  which  we  have  for 
believing  the  facts  which  we  learn  from  reasoning,  in  contradistinction 
to  observation.  The  true  reason  why  we  beiieve  that  the  Duke  of 
Wellington  will  die,  is  that  his  fathers,  and  our  fathers,  and  all  other 
persons  who  were  contemporary  with  them,  have  died.  Those  facts 
are  the  real  premisses  of  tne  reasoning.  But  we  are  not  led  to  infer 
the  conclusion  from  those  premisses,  by  the  necessity  of  avoiding  any 
verbal  inconsistency.  There  is  tko  contradiction  in  supposing  that  all 
those  persons  have  died,  and  that  the  Duke  of  Wellington  may,  not' 
widistanding,  live  for  ever.  But  there  would  be  a  contradiction  if  we 
first,  on  the  ground  of  those  same  premisses,  made  a  geAeral  assertion 
including  and  covering  the  case  of  the  Duke  of  Welhngton,  and  then 
refused  to  stand  to  it  in  the  individual  case.  There  is  an  inconsisn^noy 
to  be  avoided  between  the  memorandum  we  make  of  the  inferencea 
which  may  be  justly  drawn  in  &tuie  cases,  and  the  inferences  we 
actually  draw  in  those  cases  when  they  arise.  With  this  view  we 
interpret  our  own  formula,  precisely  as  a  judge' iscerprets  a  law:  in 
order  that  we  may  avoid  drawing  any  inferences  not  conformable  to 
our  former  intention,  as  a  judge  avoids  giving  any  decision  not  con* 
fbrmable  to  the  legislator's  mtention.  The  rules  for  this  interpretation 
are  the  rules  of  the  syllogism :  and  its  sole  j)urpose  is  to  maintain 
consistency  between  the  conclusions  we  draw  m  every  particular  case, 
and  the  previous  general  directions  for  drawing  them ;  whether  those 
general  directions  were  framed  by  ourselves  as  the  result  of  induction, 
or  were  received  by  us  from  an  authority  competent  to  give  dvem. 

§  5.  In  the  above  observations  it  has,  I  think,  been  clearly  shown^ 
fliat,  although  there  is  always  a  process  of  reasoning  or  inference 
where  a  syllogism  is  used,  the  syllogism  is  not  a  correct  analysis  of 
that  process  of  reasoning  or  inference ;  which  is,  on  the  contrary, 
(when  not  a  mere  in^ence  from  testimony,)  an  inference  from  partic- 
ulars to  particulars;  authorized  by  a  previous  inference  from  particu* 
lars  to  generals,  and  substantially  the  same  with  it ;  of  the  nature, 
thei^fore,  of  Induction.  But  while  these  conclusions  appear  to  me 
undeniable,  I  must  yet  enter  a  protest,  as  strong  as  that  of  Ajrchbiahop 
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Whately  bimsell^  against  the  doctrine  that  the  syllogistic  art  is  useless  ' 
for  the  purposes  of  reasoning.     The  reasoning  lies  id  the  act  of  gen- 
eralization, not  in  interpreting  the  record  of  that  aa ;  but  the  syllogistic 
form  is  an  indispensable  collateral  security  for  the  correctness  of  the 
generalization  itself. 

It  has  already  been  seen,  that  if  we  have  a  collection  of  particulars 
sufEcient  for  grounding  an  induction,  we  need  not  frame  a  general 
pro^Kwition ;  we  may  reason  at  once  fixnn  those  particulars  to  other 
particulars.  But  it  is  to  be  remarked  withal,  that  whenever,  from  a 
set  of  particular  cases,  we  can  legitimately  draw  any  inference,  wo 
may  legitimately  make  our  inference  a  general  one.  If,  from  obser* 
vation  and  experiment,  we  can  conclude  to  one  new  case,  so  may  we 
to  an  indefinite  number.  If  that  which  has  held  true  in  our  past 
experience  will  therefore  hold  in  time  to  come,  it  will  hold  not  merely 
in  some  individual  case,  but  in  aU  eases  of  a  given  description.  Every 
induction,  therefore,  which  suffices  to  prove  one  fact,  proves  an  indefi- 
nite  multitude  of  facts :  the  experience  which  justifies  a  single  predic- 
tion must  be  such  as  will  suffice  to  bear  out  a  general  theorem.  This 
theorem  it  is  extremely  important  to  ascertain  and  declare,  in  its 
broadest  form  of  generality ;  and  thus  to  place  before  our  minds,  in 
its  full  extent,  the  whole  of  what  our  evidence  must  prove  if  it  proves 
anything. 

This  throwing  of  the  whole  body  of  possible  inferences  from  a  given 
set  of  particulars,  into  one  general  expression,  operates  as  a  security 
lor  their  being  just  inferences  in  more  ways  than  one.  First,  the  gen- 
eral principle  presents  a  larger  object  to  the  imagination  than  any  of 
the  singular  propositionB  which  it  contains.  A  process  of  thought  which 
leads  to  a  comprehensive  generality,  is  felt  as  of  greater  importance 
than  one  whioh  terminates  in  an  insulated  fact ;  and  the  mind  is,  even 
unconsciously,  led  to  bestow  greater  attention  upon  the  process,  and 
to  weigh  more  carefully  the  sufficiency  of  the  experience  appealed  to, 
for  sup|>orting  the  inference  grounded  upon  it.  There  is  another,  and 
a  more  important,  advantage.  In  reasoning  from  a  course  ot  individ- 
ual observations  to  some  new  and  unobserved  case,  which  we  are  but 
imperfectly  acquainted  with  (or  we  should  not  be  inquiring  into  it), 
and  in  which,  since  we  are  inquiring  into  it,  we  probably  feel  a  pecu- 
liar interest;  there  is  very  little  to  prevent  us  fh)m  giving  way  to 
negligence,  or  to  any  bias  which  may  affect  our  wishes  or  our  imagina- 
tion, and,  under  that  infiueace,  accepting  insufficient  evidence  as  suffi- 
cient. But  if,  instead  of  concluding  straight  to  the  particular  case,  we 
place  before  ourselves  an  entiro  class  of  racts,  the  whole  contents  of  a 
general  proposition,  every  tittle  of  which  is  legitimately  inferrible  from 
our  premisses,  if  that  one  particular  conclusion  is  so ;  there  is  then  a 
considerable  likelihood  that  if  the  premisses  are  insufficient,  and  the 
general  inference,  therefore,  groun4Uess,it  wiU  comprise  withia  it  some 
act  or  &cts  the  reverse  of  which  we  already  know  to  be  true ;  and 
we  shall  thus  discover  the  error  in  our  generalization,  by  what  the 
schoolmen  termed  a  reductio  ad  impotnbxU. 

Thus  if,  during  the  reign  of  Marcus  Aurelius,  a  subject  of  the  Roman 
empire,  under  the  bias  naturally  given  to  the  imagination  and  expec- 
tations by  the  lives  and  characters  of  the  Antonines,  had  been  disposed 
to  conclude  that  Commodus  would  be  a  just  ruler :  supposing  him  to 
stop  there,  he  might  only  have  been  undeceived  by  sad  experience. 


Digitized  by 


Google 


FUNCTIONS  AND  VALVE  OP  THE  8TLL06I8H.        183 

Bat  if  he  reflected  that  this  conolasion  could  not  be  jusdiiable  unlesa 
firom  the  same  evidence  he  was  also  watTanted  in  concluding  some  gen- 
eral proposition,  as,  for  instance,  that  all  Roman  Emperors  are  just 
rulers ;  he  would  immediately  have  thought  of  Nero,  Domitian,  and 
other  instances,  which,  showing  the  falsity  of  the  general  conclusion,  and 
therefore  the  insufficiency  of  the  premiBses,  Would  have  warned  him 
that  those  premisses  could  not  prove  in  the  instance  of  Commodus, 
what  they  were  inadequate  to  prove  in  any  collection  of  cases  in  which 
his  was  included. 

The  advantage,  in  judging  whether  any  controverted  inference  is 
legitimate,  of  referring  to  a  parallel  case,  is  universally  acknowledged. 
But  by  ascending  to  ^  general  proposition,  we  bring  under  our  view' 
not  one  parallel  case  only,  but  all  possible  parallel  cases  at  once;  all 
cases  to  which  the  same  set  of  evidentiary  considerations  are  applicable. 

When,  therefore,  we  argue  from  a  number  of  known  cases  to  another 
case  supposed  4x>  be  analogous,  it  is  always  possible,  and  generally  ad- 
vantageous, to  divert  our  argument  into  the  circuitous  channel  of  an 
induction  from  those  known  cases  to  a  general  proposition,  and  a  subse- 
quent application  of  the  general  proposition  to  the  unknown  case. 
This  second  part  of  the  operation,  which,  as  before  observed,  is  essen- 
tially a  process  of  interpretation,  will  be  resolvable  into  a  syllogism  or 
a  series  of  syllogisms,  the  majors  of  which  will  be  general  propositions 
embracing  whole  classes  of  cases;  every  one  of  which  propositions 
must  be  true  in  all  its  extent,  if  our  argument  is  maintainable.  If, 
therefore,  any  fact  fiiirly  coming  wkhin  the  range  of  one  of  these  general 
propositions,  and  consequently  asserted  by  it,  is  known  or  suspected 
to  be  other  Uian  the  proposition  asserts  it  to  be,  this  mode  of  stating 
the  argument  causes  us  to  know  or  to  suspect  that  the  original  obser- 
vations, which  are  the  real  groimds  of  our  conclusion,  are  not  sufficient 
to  support  it.  And  in  proportion  to  the  greater  chance  of  our  detecting 
the  inconolusiveness  of  our  evidence,  will  be  the  increased  reliance  we 
are  entitled  to  place  in  it  if  no  such  evidence  of  defect  shall  appear. 

The  value,  therefore,  of  the  syllogistic  form,  and  of  the  rules  for 
using  it  correctly,  does  not  consist  in  their  being  the  form  and  the  rules 
according  to  which  our  reasonings  are  necessarily,  or  even  usually, 
made ;  but  in  their  furnishing  us  with  a  mode  in  which  those  reason- 
ings may  always  be  represented,  and  which  is  admirably  ^calcu- 
lated, if  they  are  inoonduaive,  to  bring  their  inconclusiveness  to  light. 
An  induction  from  paxticulars  to  generals,  followed  by  a  syllogistic 
process  from  those  generals  to  other  particulars,  is  a  form  in  which  we 
may  always  state  our  reasonings  if  we  please.  It  is  not  a  form  in 
which  we  mu4t  reason,  but  it  is  a  form  in  which  we  may  reason,  and 
into  which  it  is  indispensable  to  dnrow  our  reasoning,  when  there  is 
any  doubt  of  its  validity;  though  when  the  ease  is  frtmiliar  and  little 
complicated,  and  there  is  no  suspicion  of  error,  we  may,  and  do,  reason 
at  once  from  the  known  particular  cases  to  unknown  ones. 

These  are  the  uses  of  the  syllogism,  as  a  mode  of  verifying  aiiy 
g^ven  argument.  Its  ulterior  uses,  as  respects  the  general  course  of 
our  intellectual  operations,  hardly  require  illustration,  being  in  fact  the 
acknowledged  uses  of  general  language,  ^hev  amount  substantially 
to  this,  that  the  inductions  may  be  made  once  for  all :  a  single  careful 
interrogatfon  of  experience  may  suffice,  and  the  result  may  be  regis- 
tered in  the  form  of  a  general  proposition,  which  is  committed  to 
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vieinory  or  to  writing,  and  from  which  afterwBnk  we  have  only  to  8j!* 
logize.  The  paiticman  of  our  experiments  may  then  he  dumisBed 
from  the  memory,  in  which  it  would  be  impossible  to  retain  bo  gretf 
a  multitude  of  details ;  whUe  the  knowledge  wfaieh  those  details  affonied 
for  future  use,  and  which  would  otherwise  be  lost  aa  soon  aa  the  obiei- 
nations  were  forgotten,  or  as  their  record  became  too  bulky  for  refer« 
ence,  is  retained  in  a  commodioua  and  immediately  available  shape  by 
means  of  general  language. 

Against  this  advantage  is  to  be  set  the  countervailing  tBCfrnvemence, 
that  inferences  originally  made  on  insufiieient  evidence,  become  conse- 
crated, and,  as  it  were,  hardened  into  general  maxims;  and  the  mind 
cleaves  to  them  from  habit,  after  it  has  outgrown  any  liability  to  be 
misled  by  similar  fallacious  appearances  if  they  were  now  for  the  foat 
time  presented ;  but  having  forgotten  the  particuhm,  it  does  not  think 
9f  revising  its  own  former  decision.  An  inevitable  drawback,  which, 
however  considerable  in  itself,  forms  evidently  but  a  trifling  deduction 
from  the  immense  advantages  of  general  languaffe. 

The  use  of  the  syllo^sm  is  in  truth  no  otlm  uksn  the  use  of  general 
propositions  in  reasom^g.  We  can  reason  wkhout  them ;  in  simple 
and  obvious  cases  we  habitually  do  so ;  minds  of  great  sagacity  can 
do  it  in  cases  not  simple  and  obvious,  provided  their  experience 
supplies  them  with  instances  essentially  similar  to  every  comoination 
of  circumstances  likely  to  arise.  But  other  men,  or  the  same  men 
when  without  the  same  preeminent  advantages  of  personal  experience, 
are  quite  helpless  without  the  aid  of  general  propositions,  wherever 
the  case  presents  the  smallest  complication ;  and  if  vre  made  no  general 
propositions,  few  of  us  would  get  much  beyond  those  simple  infer- 
ences which  are  drawn  by  the  more  intelligent  of  the  brutes.  Though 
not  necessary  to  reasoning,  general  propositions  are  necessary  to  any 
considerable  progress  in  reasoning.  It  is,  therefore,  natural  and 
indispensable  to  separate  the  process  of  investigation  into  two  parts ; 
and  obtain  general  formulae  for  determining  what  inferences  may  bef 
drawn,  before  the  occasion  arises  for  drawing  the  mferences.  The 
woik  of  drawing  them  is  then  that  of  applymg  the  formulas ;  and  the 
rules  of  the  syllogism  are  a  system  of  securities  for  the  correctness  of 
the  application, 

§  6.  To  complete  the  series  of  censideTatioins  connected  wkh  the 
poilosophical  <»iaraGter  of  the  syllogism,  it  is  requisite  to  consider, 
since  the  syllogism  is  not  the  imiversal  type  of  die  reasoning  process^ 
what  is  the  real  type.  This  resolves  itself  into  die  question,  what  is 
the  nature  of  the  minor  premiss,  and  in  what  manner  it  contributes  to 
establish  the  conclusi<H» :  for  as  to  the  major,  we  now  folly  understand, 
that  the  place  which  it  nominally  occupies  in  our  reasonings,  properiy 
belongs  to  the  individual  facts  or  observations  of  which  it  expresses 
the  general  result ;  the  major  itself  being  no  real  part  of  the  argument, 
but  an  intermediate  halting  place  for  the  mind,  interposed  by  an  artifice 
of  langua^  between  the  real  premisses  and  the  conclusion,  by  way 
of  a  security,  vrhich  it  is  in  a  most  material  degree,  for  the  correctness 
of  the  process.  The  minor,  however,  being  an  indispensable  part  of 
the  syllogistic  expression  of  an  argument,  without  doubt  either  is,  or 
corresponds  to;  an  e<jua11^  indispensable  part  of  the  argument  itself 
and  we  have  only  to  mquiro  what  part. 
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It  10  perhaps  worth  while  to  nodee  here  a  specalatiosi  of  one  of  tiie 
philgsophera  |o  whom  mental  science  ia  most  indebted,  but  whei, 
though  a  very  penetrating,  was  a  very  hasty  thinker,  and  whose  wane 
of  due  cirpttm^ection  rendered  him  fiiUy  as  remarkable  for  what  h« 
did  not  see,  as  for  what  he  saw.  I  allude  to  Dr.  Thomas  Brown^ 
whose  theory  of  ratioeination  is  peculiar.  He  saw  the  petitio  jpriateifn 
which  is  inherent  in  every  sylk)gism»  if  we  consider  the  major  to  b0 
itself  the  evidence  by  which  one  conclusion  is  proved,  instead  of  beiagy 
what  in  &ct  it  is,  an  asaertion  of  the  existence  oi  evidence  sufficiem 
to  prove  any  condnsion  of  a  given  description.  Seeing  this,  Dr. 
Brown  not  only  fiailed  to  see  the  immense  advantage,  in  point  of 
security  for  correctnees,  whidi  is  gained  by  interposing  this  step 
between  tJne  real  eviduioe  and  the  conclusion;  but  he  thought  t% 
incumbent  upon  him.  to  strike  out  the  major  altogether  £rom  the  reason* 
ing  procesB,  withcH&l  substituting  aarythdng  else ;  and  maintained  dMA 
our  reasomnga  consist  only  of  the  minor  pvemosa  and  the  conclusiffNiy 
Socrates  is  a  .man^  there&ore  Socrates  ia  moxtal :  thus  actually  suppress* 
iog,  as  an  unnecessary  step  in  the  argument,  the  appeal  to  former 
experience.  The  absurdity  of  this  wa»  disguised  from  him  by  the 
opinion  he  adopted,  that  reasoning  ia  merely  analyzing  our  own  general 
notions,  or  abstract  ideas ;  and  t^  the  pro|)Osition,  Socrates  is  mortal, 
is  evolved  from  the  proposition,  Socrates  is  a  man,  simply  by  recog- 
nizing the  notion  of  mortality,  as  ak'eady  contained  in  the  notion  we 
form  of  a  man. 

Afler  the  explanations  so  fully  entered  into  on  tbe  subject  of 
proposarioDs,  much  further  discussicn  cannot  be  necessary  to  make  tho 
ladical  error  of  this  view  of  ratiocination  apparent.  If  the  word  man 
connoted  aafortality ;  if  the  meaning  of  ''  mortal"  were  involved  in  the 
meaning  of  '^man;."  we  might,  undoubtedly,  evolve  the  coneluskiti 
from  the  mimn'  alone,  because  the  minor  woald  have  distinctly  asserted 
It*  But  if^  as  ia  in  ^t  the  case,  the  word  man  does  not  connote  mortality, 
how  does  it  appear  that  in  the  mind  of  every  person  who  admits 
Socrates  to  be  a  man,  the  idea  of  man  must  include  the  idea  of  mor- 
tality ?  Dr.  Brown  eouki  not  help  seeing  this  difficulty,  and  in  order 
to  avoid  it,  was  led,  ccmtraiy  to  hie  intentioa,  to  reestablish,  under 
another  name,  that  step  in  the  argnment  which  corresponds  to  the 
mijor,  by  affioming  the  necessity  o? previoudy  perceiving  the  relation 
between  the  idea  of  man  and  the  idea  of  mortal.  If  the  reasoner  has 
not  previously  perceived  thia  relation,  he  will  not,  says  jyt.  Brown, 
infer  beca«se  Socrates  is  a  man,  that  Socrates  is  mortal.  Bnt  even 
thia  admission,  though  amounting  to  a  surrender  of  the  doctrine  that  . 
an  argument  consists  of  the  manor  and  the  oonchiBion  alone,  will  not 
save  the  remainder  of  Dr.  Brown'a  theory.  The  failure  of  assent  to 
the  argument  does  not  take  pkce  merely  because  die  reasoner,  fcft 
want  of  due  anslysis,  does  not  perceive  that  his  idea  of  man  inchidee 
the  idea  of  moxtidity ;  it  takes  place,  moch  more  commonly,  becauso 
m.  hia  mind  that  rdation  between  the  two  ideias  has  never  existed. 
And  in  truth  it  never  does  exist,  except  as  the  result  of  experience. 
Consenting,  for  the  sake  of  the  argument,  to  discuss  the  question  upon 
a  supposttiop  of  which  we  hive  reoogniced  the  radical  mcorrectnett, 
namely,  that  the  meaning  of  a  proposition  relates  to  the  ideas  of  tfaer 
things  spoken  o^  and  not  to  the  things  themselves ;  and  conceding  for 
a  moment,  the  esistence  of  abstract  ideas,  I  must  yet  observe,  that  the 
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idea  of  man,  as  an  univeiBal  idea,  the  cominon  property  of  all  rational 
creatures,  cannot  involve  anything  but  what  is  stnctly  implied  in  the 
name.  If  any  one  includes  in  his  own  private  idea  of  man,  as  no 
doubt  is  almost  always  the  case,  some  other  attributes,  such  for 
instance  as  mortality,  he  does  so  only  as  the  consequence  of  experi- 
ence after  having  satisfied  himself  that  all  men  possess  that  attribute: 
so  that  whatever  the  idea  contains,  in  any  person's  mind,  beyond  what 
is  included  in  the  conventional  signification  of  the  word,  has  been  added 
to  it  as  the  result  of  assent  to  a  proposition ;  while  Dr.  Brown's  theory 
requires  us  to  suppose,  on  the  contrary,  that  assent  to  the  proposition 
is  produced  by  evolving,  through  an  analvtic  process,  this  very  element 
out  of  the  idea.  This  theory,  therefore,  may  be  considered  as 
sufficiently  refuted,  and  the  minor  premiss  must  be  regarded  as  totally 
insufficient  to  prove  the  conclusion,  except  vrith  the  assistance  of  the 
major,  or  of  that  which  the  major  represents,  namely,  the  various 
sing^ar  propositions  expressive  of  the  series  of  observations,  of  which 
the  generalization  called  the  major  premiss  is  the  result^ 

In  the  argument,  then,  which  proves  that  Socrates  is  mortal,  one 
indispensable  part  of  the  premisses  will  be  as  follows :  **  My  father, 
Itnd  my  father's  father,  A,  B,  C,  and  an  indefinite  number  of  other 
persons,  were  mortal;"  which  is  only  an  expression  in  different  words 
of  the  observed  fact  that  they  have  died.  This  is  the  major  premiss, 
divested  of  the  petitio  principii,  and  cut  down  to  as  much  as  is  really 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  vrith  the  conclusion,  Socrates  is 
mortal,  the  additional  link  necessary  is  such  a  proposition  as  the  foK 
lowing :  "  Socrates  resembles  my  father,  and  my  father's  father,  and 
the  other  individuals  specified."  This  proposition  we  assert  when  we 
say  that  Socrates  is  a  man.  By  saying  so  we  Hkewise  assert  in  what 
rospect  he  resembles  them,  namely,  in  the  attributes  connoted  by  the 
word  man.  And  from  this  we  conclude  that  he  fiirther  resembles 
them  in  the  attribute  mortality. 

§  7-  We  have  thus  obtained  what  we  were  seeking,  an  universal 

rof  the  reasoning  process.  We  find  it  resolvable  in  all  cases  into 
following  elements :  Certain  individuals  have  a  given  attribute ; 
an  individual  or  individuals  resemble  the  former  in  certain  other  attri- 
butes ;  therefore  they  resemble  them  also  in  the  given  attribute.  This 
type  of  ratiocination  does  not  claim,  like  the  syllogism,  to  be  conclu- 
sive from  the  mere  form  of  the  expression ;  nor  can  it  possibly  be  so. 
That  one  proposition  does  or  does  not  assert  the  very  tact  which  was 
already  asserted  in  another,  may  appear  from  the  form  of  the  expres- 
sion, that  is,  fi-om  a  comparison  of  the  language ;  but  when  the  two 
propositions  assert  facts  which  are  handle  dif^rent,  whether  the  one 
&ct  proves  the  other  or  not  can  never  appear  from  the  language,  but 
must  depend  upon  other  considerations.  Whether,  from  the  attributes 
in  which  Socrates  resembles  those  men  who  have  heretofore  died,  it 
is  allowable  to  infer  that  he  resembles  them  also  in  being  mortal,  is  a 
question  of  Induction ;  and  is  to  be  decided  by  the  principles  or  canons 
which  we  shall  hereafler  recognize  as  tedts  of  the  correct  performance 
of  that  great  mental  operation. 

Meanwhile,  however,  it  is  certain,  as  before  remarked,  that  if  this 
inference  can  be  drawn  as  to  Socrates,  it  can  be  drawn  as  to  all  others 


Digitized  by 


Google 


TRAINS   OV  RBA80NIN0.  137 

wlio  resemble  the  observed  individuals  in  the  same  attributes  in  which 
he  resembles  them ;  that  is  (to  express  the  thing  concisely),  of  all  men. 
If,  therefore,  the  argument  be  conclusive  in  the  case  of  Socrates,  we 
are  at  liberty,  once  for  all,  to  treat  the  possession  of  the  attributes  of 
man  as  a  mark,  or  satis&ctory  evidence,  of  the  attribute  of  mortality. 
This  we  do  by  laying  down  the  universal  proposition,  All  men  ai'e 
mortal,  and  interpreting  this,  as  occasion  arises,  in  its  application  to 
.  Socrates  and  others.  By  this  means  we  establish  a  very  convenient 
division  of  the  entire  logical  operation  into  two  steps ;  first,  that  of 
ascertaining  what  attributes  are  marks  of  mortality ;  and,  secondly, 
whether  any  given  individuals  possess  those  marks.  And  it  will  gener- 
ally be  advisable,  in  our  speculations  on  the  reasoning  process,  to 
consider  this  double  operation  as  in  fact  taking  place,  and  all  reason* 
ing  as  carried  on  in  the  form  into  which  it  must  necessarily  be  thrown 
to  enable  us  to  apply  to  it  any  test  of  its  correct  performance. 

Although,  therefore,  all  processes  of  thought  m  which  the  ultimate 
premisses  are  particulars,  whether  we  conclude  from  particulars  to  a 
general  formula,  or  from  particulars  to  other  particulars  according  to 
Qiat  formula,  are  equally  Induction;  we  shall  yet,  conformably  to- 
usage,  consider  the  name  Induction  as  more  peculiarly  belonging  to 
the  process  of  establishing  the  general  proposition ;  and  the  remaining 
operation,  which  is  substantially  that  of  interpreting  the  general  pro- 
position, we  shall  call  by  its  usual  name.  Deduction.  And  we  shall 
consider  every  process  by  which  anything  is  inferred  respecting  an 
unobserved  case,  as  consisting  of  an  Induction  followed  by  ^  Deduc- 
tion ;  because,  although  the  process  needs  not  necessarily  be  carried 
on  in  this  form,  it  is  always  susceptible  of  the  form,  and  must  be 
thrown  into  it  when  assurance  of  scientific  accuracy  is  needed  and 
desired.  ' 


CHAPTER  IV. 

OF  TRAINS  OP  REASONING,  AND  DEDUCTIVE  8CIBNCES. 

§  1.  In  our  analysis  of  the  syllogism  it  appeared  that  the  minor  prmn- 
18S  always  affirms  a  resemblance  between  a  new  case,  and  some  cases 
previously  known ;  while  the  major  pranbs  asserts  something  which, 
having  been  found  true  of  those  kno^  cases,  we  consider  ourselves 
warranted  in  holding  true  of  any  other  case  resembling  the  former  in 
certain  g^ven  particvdars. 

If  all  ratiocinations  resembled,  as  to  the  minor  premiss,  the  examples 
which  we  exclusively  employed  in  the  preceding  chapter ;  if  the  re- 
semblance, which  that  premiss  asserts,  were  obvious  to  the  senses,  as  in 
the  proposition,  **  Socrates  is  a  man,"  or  were  at  once  ascertainable  by 
direct  cmervation ;  there  would  be  no  necessity  for  trains  of  reasoning, 
and  Deductive  or  Ratiocinadve  Sciences  would  not  exist.  Trains  ^ 
reasoning  exist  only  for  the  sake  of  extending  an  induction,  founded  as 
all  inductions  must  lie  upon  observed  cases,  to  other  cases  in  which  we 
not  only  cannot  directly  observe  what  is  to  be  proved,  but  cannot  di- 
rectly observe  even  the  mark  which. is  to  prove  lU 
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§  2.  Suppose  the  syllogism  to  be,  All  cows  nimuiate,  the  animaLwhidi 
is  before  me  is  a  cow,  therefore  it  ruminates.  The  mmot^  if  true  at  al^ 
is  obviously  so :  the  only  premiss  the  establishment  of  which  requires 
any  anterior  process  of  inquiry,  is  the  major ;  and  provided  the  indue- 
tion  of  which  that  premiss  is  the  expression  was  correctly  performed^ 
tke  conclusion  respecting  the  animal  now  poresent  will  be  isstantly 
drawn ;  because  as  soon  as  she  is  compared  with  the  fcarmuhi,  she  wiU 
be  identified  as  being  inehided  in  it.  But  suppose  the  syDogism  to  be  . 
the  following : — ^AU  anenic  is  poisonous,  the  substance  which  is  before 
me  is  arsenic,  therefore  it  is  poisonous.  The  truth  of  the  minor  may  not 
here  be  obvious  at  first  sight ;  it  may  not  be  iaatuitiv^y  evident,  but  vaacf 
itself  be  known  only  by  injference.  It  may  be  the  eonelusion  d  another 
argument,  vehich,  thrown  into  the  syllogistic  form,  would  stand  thus:*— 
IftlMtever  forms  a  compound  vnth  hydrogen,  which  yields  a  bkck  pre- 
cipitate  with  nitrate  of  silver,  is  arsenic;  the  substance  before  me  con^ 
Ibrms  to  this  condition ;  therefore  it  is  arsenic.  To  establisht  therefore^ 
&e  ultimate  conchision,  The  substance  before  me  is  pcMsonous,  requiiee 
a  process  which,  in  order  to  be  syllogistically  expressed,  stands  in  Bieed 
of  two  syllogisms :  and  we  have  a  Train  of  Reasoning. 

When,  however,  we  thus  add  syllogism  to  syllogism,  we  are  leaSy 
adding  induction  to  induction.  Two  separate  inductions  must  have  ta^ 
ken  place  to  render  this  chain  of  inference  possible ;  inductions  fi>usded» 
probably,  on  different  s^s  of  individual  instances,  but  which  converge  m 
dieir  results,  so  that  the  instance  which  is  the  subject  of  inquiry  codms 
within  the  range  of  diem  both.  The  record  of  these  inductions  is  con* 
tained  in  the  majors  of  the  two  syllogisms.  Firet,  we,  or  others  before 
us,  have  examined  vanous  objects  which  yielded  under  the  givoB  cicr* 
cumstances  the  given  precipitate,  and  found  that  they  possessed  the- 
properties  connoted  by  the  word  arsenic ;  they  were  metallic,  volatile^ 
their  vapor  had  a  smell  of  garlic,  and  so  forth.  Next,  we,  or  others  be- 
fore us,  have  examined  vanous  specimens  which  possessed  this  metallic 
and  volatile  character,  whose  vapor  had  this  smell,  &c.,  and  have  inva- 
riably found  that  they  were  poisonous.  The  first  observation  we  judge 
that  we  may  extend  to  all  substances  whatever  which  yield  the  precipi- 
tate :  the  second,  to  all  metallic  and  volatile  substances  resembling 
those  we  examined ;  and  consequently,  not  to  those  only  which  are 
seen  to  be  such,  but  to  those  which  are  concluded  to  be  such  by  the 
prior  induction.  The  substance  before  us  is  only  seen  to  come  within 
one  of  these  inductions;  but  by  means  of  this  one,  it  is  brought  within 
the  other.  We  are  still,  as  before,  concluding  firom  particulars  to  par- 
ticulars ;  but  we  are  now  concl  Aing  fiT>m  particulars  observed,  to  other 
particulars  which  are  not,  as  in  the  simple  case,  seen  to  resemble  them 
m  the  material  points,  but  inferred  to  do  so,  because  resembling  them 
in  something  else,  which  we  have  been  led  by  quite  a  different  set  of 
instances  to  consider  as  a  mark  of  the  former  resemblance. 

This  fitst  example  of  a  train  of  reasoning  is  still  extremely  simplo^ 
the  series  consistmg  of  only  two  syllogisms.  The  following  is  scmie- 
what  more  complicated : — No  government,  which  earnestly  seeks  the 
good  of  its  subjects,  is  liable  to  revolution ;  the  Prussian  govemmeot 
earnestly  seeks  the  good  of  its  subjects,  therefore  it  is  not  in  dangor 
of  revolution.  The  major  premiss  m  this  argument  we  shaU  suppose 
not  to  be  derived  from  considerations  d  prhri,  but  to  be  a  genei'aliai^ 
tion  firom  history,  which,  whether  correct  or  erroneous,  must  haw 
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been  founded  upon  otwermtknt  of  goTeraments  concerning  whose 
desire  of  the  good  of  ikeir  aubjects  there  was  no  doubt.  It  na&  been 
found,  or  thought  to  be  founds  th|it  these  were  not  HaUe  to  ieTohition» 
and  it  has  been  deemed  that  those  inatances  warranted  an  extension 
of  the  same  predicate  to  any  and  every  government  which  resembles 
thetn  in  the  attribnte  of  desiriBg  earnestly  the  good  of  its  subjects^ 
But  does  the  Prussian  government  thns  res^nble  Siem  ?  This  may  be 
debated  pro  and  com  by  many  arguments^  and  must,  m  any  case,  be 
proved  by  another  indaetien ;  for  we  canaot  directly  observe  the  sen- 
Qments  Mid  desires  of  the  persons  who  conduct  the  government  ci 
that  country.  To  prove  the  minor,  thecefore^  we  require  an  SBrgumenI 
in  this  form :  Every  government  which  acts  in  a  certain  manner,  de- 
sires the  good  of  its  subjects ;  the  Prussian  government  acts  in  thai 
partieular  manner,  therelore  it  desires  the  good  of  its  subjects.  But 
IS  it  true  that  the  Prussian  govenmient  acts  ki  the  manner  supposed  1 
This  miner  also  may  require  proof;  stiU  another  inducdxm,  as  thus  :*--> 
What  is  asserted  by  many  £sinterested  witnesses;,  must  be  befieved 
to  be  true ;  that  the  Prussian  government  acts  in  this  manner,  is  as« 
sorted  by  many  disinterested  witnesses,  therefiire  it  must  be  believed 
to  be  true»  The  argument  hence  coaaasts  of  three  steps.  Having  the 
evidence  of  our  senses  that  the  case  of  the  Prussian  government  re- 
sembles a  number  of  former  cases,  in  the  circumstance  of  having 
Something  asserted  respecting  it  l^  many  disinterested  witnesses,  vife 
infer,  first,  that  as  in  those  fotmer  instances,  00  in  this  instance  the  assor* 
tion  is  true.  Secondly,  what  was  asserted  of  the  Prussian  govemmeol 
being  that  it  acts  in  a  partieular  manner,  and  other  governments  or 
persons  having  been  observed  to  act  in  the  same  manner,  the  Prussian 
government  is  brought  into  known  reaemblaoce  with  those  other  gor* 
emments  or  persons ;  and  since  they  were  knovm  to  desire  the  good 
of  the  pe<^e,  we  theret^pon,  by  a  second  induction,  infer  that  the 
Prussian  government  desires  die  good  of  the  people.  This  brings  that 
government  into  known  resemblance  vnth  the  other  governments  which 
were  observed  to  escape  revolution,  and  thence^  by  a  third  induction, 
we  predict  that  the  Prussian  government  wiU  hi  Kke  manner  esc^ie* 
And  thus  we  are  enabled  to  reason  from  the  weH-intentioned  govern* 
ments  which  we  historically  know  as  having  escaped  revolution,  to 
other  governments  winch,  when  we  made  the  induetkm,  we  may  have 
known  nothing  about :  yet  if  the  induction  was  good,  and  therefore 
applicable  to  M  governments  of  whi^  we  know  the  intentions  but  do 
not  know  the  fortunes,  it  must  be  no  less  applicable  to  those  whose 
intentions  we  do  not  know,  but  can  only  infer,  provided  this  inference 
also  rests  upon  a  good  induction*  We  are  still  reasoning  from  partioft- 
lars  to  particulars,  but  we  now  reason  to  the  new  instance  from  three 
distinct  sets  of  former  instances:  to  one  only  of  diose  sete  of  instances, 
do  we  directly  perc^ve  the  new  one  to  be  similar ;  but  from  that  sim- 
ilarity we  inductively  infer  that  it  has  the  attribute  by  which  it  is  as- 
similated to  the  next  set,  and  brought  within  the  corresponding  induc- 
tum ;  when  by  a  repetition  of  the  same  operation  we  infer  it  to  be 
similar  to  the  third  set,  and  heurice  a  third  induction  conducts  us  to  the 
ultimate  conclusion. 

§  3.  Notwithstanding  the  superior  complication  of  these  examples, 
eon^azed  with  those  bj  which  in  the  preceding  chapter  we  iHustrated 
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the  general  theory  of  reasoning,  every  doctrine  which  we  then  laid 
down  holds  equally  true  in  these  more  intricate  cases.  The  succes- 
sive general  propositions  are  not  steps  in  the  reasoning,  are  not  inter- 
mediate links  in  the  chain  of  inference,  hetween  the  particulars  observed, 
and  those  to  which  we  apply  the  observation.  If  we  had  sufficiently 
capacious  memories,  and  a  si^cient  power  of  maintsdning  order  among 
a  huge  mass  of  details,  the  reasoning  could  go  on  without  any  general 
propositions;  they  are  mere  formulae  for  inferring  particulars  from 
particulars.  The  principle  of  general  reasoning  is  (as  before  explained), 
that  if  from  observation  of  certain  known  particulars,  what  was  seen  to 
be  true  of  them  can  be  inferred  to  be  true  of  anv  others,  it  may  be  in- 
ferred of  all  othera  which  are  of  a  certain  description.  And  in  order 
that  we  may  never  fail  to  draw  this  conclusion  in  a  new  case  when  it 
can  be  dravm  correctly,  and  may  avoid  drawing  it  when  it  cannot,  we 
determine  once  for  all  what  are  the  distinguishing  marks  by  which 
such  cases  mav  be  recognized.  The  subsequent  process  in  merely 
that  of  identifying  an  object,  and  ascertaining  it  to  have  those  marks ; 
whether  we  identify  it  by  the  very  marks  themselves,  or  by  others 
which  we  have  ascertained  (through  another  and  a  similar  process)  to 
be  marks  of  those  marks.  The  real  inference  is  always  from  particu- 
lars to  particulars,  from  the  observed  instances  to  an  unobserved  one : 
but  in  arawing  this  inference,  we  conform  to  a  formula  which  we  have 
adopted  for  our  guidance  in  such  operations,  and  which  is  a  record  of 
the  criteria  by  which  we  thought  we  had  ascertained  that  we  might 
distinguish  when  the  inference  could  and  when  it  could  not  be  drawn. 
The  real  premisses  are  the  individual  observations,  even  though  they 
may  have  been  forgotten,  or  being  the  observations  of  others  and  not 
of  ourselves,  may,  to  us,  never  have  been  known:  but  we  have 
before  us  proof  that  we  or  others  once  thought  them  sufficient  for  an 
induction,  and  we  have  marks  to  show  whether  any  new  case  ia 
one  of  those  to  which,  if  then  known,  the  induction  would  have  been 
deemed  to  extend.  These  marks  we  either  recognize  at  once,  or  by 
the  aid  of  other  marks,  which  by  uiother  previous  induction  we  col- 
lected to  be  marks  of  them.  Even  these  marks  of  marks  may  only  be 
recognized  through  a  third  set  of  marks ;  and  we  may  have  a  train  of 
reasoning,  of  any  length,  to  bring  a  new  case  within  the  scope  of  an 
induction  grounded  on  partictdars  its  similarity  to  which  is  only  ascer^ 
tained  in  this  indirect  manner. 

Thus,  in  the  aro^ment  concerning  the  Prussian  government,  the 
ultimate  inductive  mforence  was,  that  it  was  not  liable  to  revolution : 
this  inference  was  drawn  according  to  a  formula  in  which  desire  of  the 
public  good  was  set  down  as  a  mark  of  not  being  liable  to  revolution; 
a  mark  of  this  mark  was,  acting  in  a  particular  manner ;  and  a  mark  of 
acting  in  that  manner,  was,  being  asserted  to  do  so  by  many  disinter- 
ested witnesses :  this  mark,  the  Prussian  government  was  recognized 
by  the  senses  as  possessing.  Hence  that  government  fell  within  the 
last  induction,  ana  by  it  was  brought  within  all  the  others.  The  per- 
ceived resemblance  of  the  case  to  one  set  of  observed  particular  cases, 
brought  it  into  known  resemblance  with  another  set,  and  that  with  a 
third. 

In  the  more  complex  branches  of  knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto  exhibited,  of  a  single  chain,  a  a 
mark  a£  b,  b  of  c,  c  of  d,  therefore  a  a  mark  of  d.     They  consist  (to 
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carry  on  the  same  metaphor)  of  soTeral  chains  united  at  the  extremity, 
as  thus :  a  a  mark  o£  d^  b  cie^  c  of/^  de/ of  »,  therefore  abca.  mark 
of  »•  Suppose,  for  example,  the  following  combination  of  circum« 
stances :  Ist,  rays  of  light  impinging  on  a  reflecting  surface ;  2d,  that 
surface  parabolic ;  3d,  those  rays  parallel  to  each  other  and  to  the 
axis  of  the  sur&ce.  It  is  to  be  proved  that  the  concourse  of  these 
three  circumstances  is  a  mark  that  the  reflected  rays  will  pass  through 
the  focus  of  the  parabolic  surface.  Now  each  of  the  three  circum- 
stances is  singly  a  mark  of  something  material  to  the  case.  Rays  of 
light  impineing  on  a  reflecting  surface,  are  a  mark  that  those  rays  will 
be  reflected  at  an  angle  equal  to  the  angle  of  incidence.  The  para- 
bolic form  of  the  surmce  is  a  mark  that,  from  any  point  of  it,  a  line 
drawn  to  the  focus  and  a  line  parallel  to  the  axis  will  make  equal  an- 
gles with  the  surface.  And  finally,  the  parallelism  of  the  rays  to  the 
axis  is  a  mark  that  their  angle  of  incidence  coincides  with  one  of  these 
equal  angles.  The  three  marks  taken  together  are  therefore  a  mark 
of  all  these  three  things  united.  But  the  three  united  are  evidently  a 
mark  that  the  angle  of  reflection  must  coincide  with  the  other  of  the 
two  equal  angles,  that  formed  by  a  line  diBwn  to  the  focus ;  and  this 
again,  by  the  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pass  through  the  focus.  Most  chains  of  physical 
deduction  are  of  this  more  complicated  type  ;  and  even  in  mathematics 
such  are  abundant,  as  in  all  propositions  vmere  the  hypothesis  includes 
numerous  conditions :  *'  ijT  a  circle  be  taken,  and  ^within  that  circle 
a  point  be  taken,  not  the  centre,  and  t^  straight  lines  be  drawn  from 
that  point  to  the  circumference,  then,"  &c. 

§  4.  The  considerations  now  stated  remove  a  serious  difliculty  from 
the  view  we  have  taken  of  reasoning ;  which  view  might  otherwise 
have  seemed  not  easily  reconcilable  with  the  fact  that  there  are  De- 
ductive or  Ratiocinative  Sciences.  It  might  seem  to  follow,  if  all  reap 
soning  be  induction,  that  the  difficulties  of  philosophical  investigation 
must  lie  in  the  inductions  exclusively,  and  tnat  when  these  were  easy, 
and  susceptible  of  no  doubt  or  hesitation,  there  could  be  no  science,  or, 
at  least,  no  difficulties  in  science.  The  existence,  for  example,  of  an 
extensive  Science  of  Mathematics,  requiring  the  highest  scientific  ge> 
nius  in  those  who  contributed  to  its  creation,  and  calling  for  a  most 
continued  and  vigorous  exertion  of  intellect  in  order  to  appropriate  it 
when  created,  may  seem  hard  to  be  accounted  for  on  the  foregoing 
theory.  But  the  considerations  more  recently  adduced  remove  the 
mystery,  by  showing,  that  even  when  the  inductions  themselves  are 
obvious,  there  may  be  much  difficulty  in  finding  whether  the  partio- 
ular  case  which  is  the  subject  of  inquiry  comes  within  them  ;  and  am- 
ple room  for  scientific  ingenuity  in  so  combining  various  inductions, 
as,  by  means  of  one  within  which  the  case  evidently  falls,  to  bring  it 
within  others  in  which  it  cannot  be  directly  seen  to  be  included. 

When  the  more  obvious  of  the  inductions  which  can  be  made  in 
any  science  from  direct  observations,  have  been  made,  and  general 
formulas  have  been  framed,  determining  the  limits  \vithin  which 
these  inductions  are  applicable ;  as  often  as  a  new  case  can  be  at 
Once  seen  to  come  within  one  of  the  formulas,  the  induction  is  ap- 
plied to  the  new  case,  and  the  business  is  ended.  But  new  cases 
are  continually  arising,  which  do  not  obviously  come  within  any 
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fomiiiki  wlierebj  die  (fvesdons  we  wimt  solved  in  respect  of  them 
eouid  be  answetecL  Let  us  take  ab  instance  ftom  geometry ;  tnA 
as  it  18  taken  only  fer  illustration,  let  the  reader  concede  to  us  for 
tbe  prssefit,  "what  we  i3mll  endearor  to  prove  in  (be  next  c^i^ter, 
that  the  &^  prvnciples  of  geooaetry  sre  results  of  induotion.  Our 
OKample  tAmll  be  the  fiAli  proposition  of  die  first  book  of  Euclid. 
The  inquiry  is^  Ase  the  angles  at  the  bsee  of  an  isosceles  triss»gl« 
equal  or  unequal  t  The  first  thing  to  be  considered  is,  what  ind«c- 
tioBs  i»e  have,  ftpm  which  we  can  infer  equality  or  inequality.  For 
infiBmng  equality  we  have  the  fisUomdng  Ibnmilse  :-*- Things  which 
being  applied  to  each  other  coincide,  sre  equals.  Things  v^ich  are 
equid  to  the  same  thing  are  equals.  A  whole  and  the  sum  of  iia 
psrto  sre  equals.  The  sams  of  equal  things  aie  equals^  The  dif« 
lerences  of  equal  things  are  equals,  Theoe  are  no  other  ibrmulae  to 
prove  equality.  For  inlerring  inequaility  we  have  the  following!— « 
A  whole  and  its  parts  are  nnequals.  The  sums  of  equal  things  and 
nnequal  things  ere  nnequals.  The  differences  of  equal  things  and 
vnequal  things  are  nnequals.  In  all,  eight  fi3nmul8e.  The  angles  at 
the  base  of  an  isosceles  triangle  do  not  obviously  come  within  any  of 
these.  The  formulse  specify  certain  naarks  of  equality  and  of  in* 
equality,  but  the  angles  cannot  be  perceived  intuitively  to  have  any 
of  those  marks.  We  can,  however,  examine  whether  diey  have 
properties  which,  in  any  other  formuke,  are  set  down  as  marks  of 
those  marks.  On  examination  it  appears  that  they  have;  and  vre 
ultimately  succeed  in  bringing  them  within  this  formula,  ''The 
differences  of  equal  things  are  equaL^'  Whence  comes  the  difikulty 
in  recognizing  these  angles  as  the  differences  of  equal  things  t  Be- 
cause each  of  them  is  the  diffisrence  not  of  one  pair  only,  but  of  in- 
numerable pairs  of  angles;  and  out  of  these  we  had  to  imagine  and 
select  two,  which  could  either  be  intuitively  perceived  to  be  equals, 
or  possessed  some  of  the  marks  of  eqnali^  set  down  in  the  various 
Ibrmulae.  By  an  exercise  of  ingenuity,  which,  on  the  pait  of  the  fint 
inventor,  deserves  to  be  regarded  as  considerable,  two  pairs  of  angles 
were  hit  upon,  which  unitm  these  requisites.  First,  it  could  be  per- 
ceived intuitively  that  their  differences  were  the  angles  at  the  base; 
and,  secondly,  they  possessed  one  of  the  marks  of  equality,  namely, 
coincidence  when  applied  to  one  anocher.  This  coincidence,  how* 
ever,  was  not  perceived  intuitively,  but  inferred,  in  conformity  to 
•mother  formula. 

To  make  all  clear,  we  subjoin  an  analysis  of  the  demonstratitm. 
£uGlid,  it  will  be  remembered,  demon^  ^ 

strates  his  fifih  proposition  by  means  of 
^le  fi)urth.  This  it  is  not  allowable  for  us 
to  do,  because  we  are  und^taking  to  trace 
deductive  truths  not  to  prior  deductions, 
but  to  their  original  inductive  foundation. 
We  must  therefore  use  the  premisses  of 
the  fourth  proposition  insteaa  of  its  con- 
clusion, and  prove  the  fiflh  directly  firom 
first  principles.  To  do  so  requires  six  fi)r- 
mulas.  (We  must  begin,  as  in  Euclid,  if 
by  prolonging  the  equal  sides  AB,  A  C,  .to  equal  distances,  «id  join* 
k^  the  extremities  BE,  DC.) 
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FiMT  FoMiOLA.  ne  sums  afequdlt  are  equaL 

AD  and  AE  are  sums  of  equals  by  tbe  Bupposition.  Having  tbat 
mark  of  equality,  they  are  concluded  by  this  formula  to  be  equal. 

Sboond  F0SMUI4A.  Equal  straight  lines  being  apflied  to  one  another 

coincide. 

AC,  AB,  are  within  thb  formula  by  supposition ;  AD,  AE,  hare 
been  brought  within  it  by  the  preceding  step.  Both  these  pairs  01 
straight  lines  have  the  property  of  equanty ;  which,  according  to  the 
second  formula,  is  a  mark  that,  if  applied  to  each  other,  they  will  coin- 
cide. Coinciding  altogether  means  coinciding  in  every  part,  and  ot 
course  at  their  extremities,  D  E  and  B  C. 

Tbhid  Formula.  Straight  lines,  having  their  extremities  coincident^ 

coincide,       ** 
B  E  and  D  C  have  been  brought  within  this  formula  by  the  preceding 
induction ;  they  will  therefore  coincide. 

Fourth  Formula.  Angles ^  having  their  sides  coincident,  coincide. 

The  two  previous  inductions  having  shown  that  BE  and  DC  coin- 
dde,  and  that  AD,  AE,  coincide,  the  angles  ABE  and  ACD  are 
thereby  brought  within  the  fourth  formula,  and  accordingly  coincide. 

Fifth  Formula.  Things  which  coincide  are  equal. 

The  angles  ABE  and  AC  D  are  brought  within  this  formula  by  the 
induction  immediately  preceding.  This  train  of  reasoning  being  also 
applicable,  mutatis  mutandis,  to  the  angles  E  BC,  D  C  B,  these  also  are 
brought  within  the  fifih  formula.    And,  finally, 

Sixth  Formula.   The  differences  of  equals  are  equal. 

The  angle  ABC  being  the  difference  of  ABE,  C  BE,  and  the  angle 
ACB  being  the  difference  of  ACD,  DC  B ;  which  have  been  proved 
to  be  equals;  ABC  and  ACB  are  brought  within  the  kut  formula  by 
the  whole  of  the  previous  process. 

The  difficulty  here  encountered  is  chiefly  that  of  figuring  to  ourselves 
the  two  angles  at  the  base  of  the  triangle  ABC,  as  remainders  made 
by  cutting  one  pair  c^  angles  out  of  another,  while  each  pair  shall  be 
oerresponding  angles  of  triangles  which  have  two  sides  and  the  inter* 
veaing  angle  equal.  It  is  by  this  happy  contrivance  that  so  many  dif* 
ferent  inductions  are  brought  to  bear  upon  the  same  particular  case. 
And  this  not  being  at  all  an  obvious  idea,  it  may  be  seen  from  an 
example  so  near  the  threshold  of  mathematics,  how  much  scope  thet^ 
may  well  be  for  scientific  dexterity  in  the  higher  branches  of  that  and 
tribesr  sciences,  in  order  so  to  combine  a  few  simple  inductions,  as  to 
bring  within  each  of  them  innumerable  cases  which  are  not  obviously 
included  in  it ;  and  how  long,  and  numerous,  and  complicated,  may  be 
the  processes  necessary  for  bringing  the  inductions  together,  even  when 
each  induction  may  itself  be  very  easy  and  simple.  All  the  indu£tiona 
iaivolved  in  all  geometry  are  comprised  in  those  simple  ones,  tH  for- 
mula of  which  are  the  Axioms,  and  a  few  of  the  so-called  Definitiona. 
The  remainder  of  the  science  is  made  up  of  the  processes  employed 
ftr  bringing  unforeseen  cases  within  these  mductions ;  or  (in  syllogistio 
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language)  for  proving  the  minors  necessary  to  complete  the  syllogbms; 
the  majors  being  the  definitions  and  axioms.  In  those  definitions  and 
axioms  are  laid  down  the  whole  of  the  marks,  by  an  artful  combina- 
tion of  which  men  have  been  able  to  discover  and  prove  all  that  is 
proved  in  geometry.  The  marks  being  so  few,  and  the  inductions 
which  furnish  them  being  so  obvious  and  familiar;  the  connecting  of 
several  of  them  together,  which  constitutes  Deductions,  or  Trains  of 
Reasoning,  forms  the  whole  difficulty  of  the  science,  and,  with  a  trifling 
exception,  its  whole  bulk ;  and  hence  Geometry  is  a  Deductive  Science. 

§  5,  It  win  be  seen  hereafter  that  there  are  weighty  scientific 
reasons  for  giving  to  every  science  as  much  of  the  character  of  a  De- 
ductive Science  as  possible ;  for  endeavoring  to  construct  the  science 
from  the  fewest  and  the  simplest  possible  inductions,  and  to  make 
these,  by  any  combinations  however  complicated,  suffice  for  proving 
even  such  truths,  relating  to  complex  cases,  as  could  be  proved,  if  we 
chose,  by  inductions  from  specific  experience.  Every  branch  of  nat- 
ural philosophy  was  originally  experimental;  each  generalization 
rested  upon  a  special  induction,  and  was  derived  from  its  own  distinct 
set  of  observations  and  experiments.  From  being  sciences  of  pure 
experiment,  as  the  phrase  is,  or,  to  speak  more  correctly,  sciences  in 
which  the  reasonings  consist  of  no  more  than  one  step,  and  are  ex- 
pressed by  single  syllogisms,  all  these  sciences  have  become  to  some 
extent  and  some  of  them  in  nearly  the  whole  of  their  extent,  sciences 
of  pure  reasoning  j  whereby  multitudes  of  truths,  already  known  by 
induction  from  as  many  different  sets  of  experiments,  have  come  to  be 
exhibited  as  deductions  or  corollaries  from  inductive  propositions  of  a 
simpler  and  more  universal  character.  Thus  mechanics,  hydrostatics, 
optics,  acoustics,  and  thermology,  have  successively  been  rendered 
mathematical;  and  astronomy  was  brought  by  Newton  within  the 
laws  of  general  mechanics.  Why  it  is  that  the  substitution  of  this  cir- 
cuitous mode  of  proceeding  for  a  process  apparently  much  easier  and 
more  natural,  is  held,  and  justly,  to  be  the  greatest  triumph  of  the  in- 
vestigation of  nature,  we  are  not,  in  this  stage  of  our  inquiry,  prepared 
to  examine.  But  it  is  necessary  to  remark,  that  although,  by  this 
TOTogressive  transformation,  all  sciences  tend  to  become  more  and  more 
Deductive,  they  are  not  therefore  the  less  Inductive ;  every  step  in  the 
Deduction  is  still  an  Induction.  The  opposition  is  not  between  the 
terms  Deductive  and  Inductive,  but  between  Deductive  and  Experi- 
mental. A  science  is  Experimental,  in  proportion  as  every  new  case, 
which  presents  any  peculiar  features,  stands  in  need  of  a  new  set  of 
observations  and  experiments,  a  fresh  induction.  It  is  Deductive,  in 
proportion  as  it  can  draw  conclusions,  respecting  cases  of  a  new  kind, 
by  processes  which  bring  those  cases  under  old  inductions ;  by  ascer- 
tainmg  that  cases  which  cannot  be  observed  to  have  the  requisite 
marks,  have,  however,  marks  of  those  marks. 

We  can  now,  therefore,  perceive  what  is  the  generic  distinction  be- 
tween sciences  which  can  be  made  Deductive,  and  those  which  must 
as  yet  remain  Experimental  The  difference  consists  in  our  having 
beetAble,  or  not  yet  able,  to  discover  marks  of  marks.  If  by  our 
various  inductions  we  have  been  able  to  proceed  no  fiirther  than  to 
such  propositions  as  these,  a  a  mark  of  b,  or  a  and  b  marks  of  one 
another,  e  a  mark  of  d,  or  c  and  d  marks  of  one  another,  without  any* 
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tfcing  40  cooneot  a  or  -^  witk  c  or  d :  we  huve  a  «cien«o  of  detacbe4 
and  mutally  indepondent  gonecalkations,  such  as  these,  that  acida 
ledden  vegetaUe  blues,  and  that  alkalis  color  them  green;  iron 
midier  of  which  pn>poftitions  could  we,  directly  or  indirectly,  infer 
the  ocher :  and  a  science,  so  far  as  it  is  composed  of  such  propositions, 
is  purely  experimental  Chemistry,  in  the  present  state  of  our  knowl- 
edge, has  not  yet  thrown  off'this  character.  There  are  other  science^ 
however,  of  which  the  propositions  are  of  this  kind :  a  a  mark  of  ^,  ^  a 
mark  o£  c^coi  d^d  o£  e,  &c.  In  these  sciences  we  can  mount  the 
ladder  ham  a  to  a  by  a  process  of  ratiocination;  we  can  conclude 
that  a  is  a  mark  of  e,  and  that  every  object  which  has  the  mark  a  has 
the  property  e,  although,  perhaps,  we  never  were  able  to  observe  a 
and  e  together,  and  al^ugh  even  d,  our  only  direct  mark  of  e,  may 
be  not  perceptible  in  those  objects,  but  only  inferrible.  Or  varying 
the  first  metaphor,  we  may  be  said  to  get  from  a  toe  underground :  the 
marks  h,  c,  d^.  whzdi  indicate  the  route,  must  all  be  possess^  somewkam 
by  the  c^jects  cMicenung  which  we  are  inquiring ;  but  they  are  below 
the  sui&ce :  a  is  the  only  mark  that  is  visible,  and  by  it  we  are  able 
to  trace  in  succession  all  .the  rest. 

§  6.'  We  can  now  understand  how  an  experimental  transfiwnis  itself 
into  a  deductive  science  by  the  mere  progress  of  ex|^riment.  In  aa 
flaq>erimental  science,  the  inductions,  as  we  have  said,  lie  detached* 
as,  a  a  mark  of  &,  e  a  mark  of  ^,  e  a  nutrk  off,  and  so  on :  now,  a  new 
eet  of  instances,  and  a  consequent  new  induction,  may  at  any  time 
bridge  over  the  interval  between  two  of  these  unconnected  arches ;  $, 
fbr  example,  ,may  be  ascertained  to  be  a  mark  of  c,  which  enables  us 
dienceforth  to  prove  deductively  that  a  is  a  mark  of  c.  Or,  as  some- 
times happens,  some  grand  comprehensive  induction  may  raise  an  arch 
high  in  the  air,  which  bridges  over  hosts  of  them  at  once :  b,  d,/,  and 
all  the  rest,  turning  out  to  be  marks  of  some  one  thing,  or  of  thiuga 
between  whidi  a  connexion  has  already  been  traced.  As  when  New* 
ton  discovered  that  the  motimis,  whether  regular  or  apparently  anom- 
alous, of  alt  the  bodies  of  the  solar  system,  (each  of  which  motions  had 
been  inferred  by  a  separate  logical  operation,  from  separate  marks,) 
were  all  marks  of  moving  round  a  common  centre,  with  a  centripetal 
£brce  varying  directly  as  the  mass  and  inversely  as  the  square  of  the 
distance  from  that  centre.  This  is  the  greatest  example  which  has  yeft 
occurred  of  the  transfiirmation,  at  one  stroke,  of  a  science  which  was 
atill  to  a  great  degree  merely  experimental,  into  a  deductive  science. 

Transformations  of  the  same  nature,  but  on  a  smaller  scale,  contiiH 
ually  take  place  in  the  less  advanced  branches  of  physical  knowledge, 
without  enabling  them  to  throw  off  the  character  of  experimental 
sciences.  Thus  with  vigard  to  the  two  unconnected  propositions  be- 
fore cited,  namely,  Acids  redden  vegetable  blues.  Alkalis  make  thea 
green ;  it  is  remarked  by  Liebig,  that  all  blue  coloring  matters  which 
are  reddened  by  acids  (as  well  as,  reciprocally,  all  red  coloring  matteiB 
which  are  rendered  blue  by  alkalis)  contain  nitrogen :  and  it  is  quite 
possible  to  conceive  that  this  circumstance  may  one  day  furnish  a. bond 
of  connexion  between  the  two  propositions  in  question,  by  showii^g 
diat  the  antagoiuat  aation  of  acids  pxxd  alkalis  in  producing  or  destroy- 
ing the  ookr  bhie,  is  the  result  of  some  one  moro  genecal  law. 
Aithoogfa  tJaacoMiiatiig  of  detached  gejioralisatiQOS  is  so  VMiob 
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it  tends  but  little  to  give  a  deductive  character  to  any  science  as  a 
whole  ;  because  the  new  courses  of  observation  and  experiment,  which 
thus  enable  us  to  connect  together  a  few  general  truths,-  usually  make 
known  to  us  a  still  greater  number  of  unconnected  new  ones.  Hence 
chemistry,  though  similar  extensioife  and  simplifications  of  its  general* 
izations  are  continually  taking  place,  is  still  in  the  main  an  experimen- 
tal science ;  and  is  likely  so  to  continue,  unless  some  comprehensive 
induction  should  be  hereafter  arrived  at,  which,  like  Newton's,  shall 
connect  a  vast  number  of  the  smaller  known  inductions  together,  and 
change  the  whole  method  of  the  science  at  once.  Chemistry  has 
alreaidy  one  great  generalization,  which,  though  relating  to  one  of  the 
subordinate  aspects  of  chemical  phenomena,  possesses  within  its  limited 
sphere  this  comprehensive  character ;  the  principle  of  Dalton,  called 
the  atomic  theory,  or  the  doctrine  of  chemical  equivalents :  which  by 
enabling  us  to  a  certain  extent  to  foresee  the  proportions  in  which  two 
substances  will  combine,  before  the  experiment  has  been  tried,  con- 
stitutes undoubtedly  a  source  of  new  chemical  truths  obtainable  by 
deduction,  as  well  as  a  connecting  principle  for  all  truths  of  the  same 
description  previously  obtained  by  experimenL 

§  7.  The  discoveries  which  change  the  method  of  a  science  froin  ex- 

Senmental  to  deductive,  mostly  consist  in  establishing,  either  by  de* 
uction  or  by  direct  experiment,  that  the  varieties  of  a  particular 
phenomenon  uniformly  accompany  the  varieties  of  smne  other  phe- 
nomenon better  known.  Thus  the  science  of  sound,  which  previously 
stood  in  the  lowest  rank  of  merely  experimental  science,  became  de- 
ductive when  it  was  proved  by  experiment  that  every  variety  of  sound 
was  consequent  upon,  and  therefore  a  mark  of,  a  distinct  and  definable 
variety  of  oscillatory  motion  among  the  particles  of  the  transmitting 
medium.  When  this  was  ascertained,  it  followed  that  every  relation 
of  succession  or  coexistence  which  obtained  between  phenomena  of  the 
more  known  class,  obtained  also  between  the  phenomena  which  cor- 
responded to  them  in  the  other  class.  Every  sound,  being  a  mark  of 
a  particular  oscillatory  motion,  became  a  mark  of  everything  which,  by 
the  laws  of  dynamics,  was  known  to  be  inferrible  from  that  motion ; 
and  everything  which  by  those  same  laws  was  a  mark  of  any  oscilla- 
tory motion,  became  a  mark  of  the  corresponding  sound.  And  thus 
many  truths,  not  before  suspected,  concerning  sound,  became  deduci* 
ble  from  the  known  laws  of  the  propagation  of  motion  through  an  eisa^ 
tic  medium ;  while  facts  already  empirically  known  respecting  sound, 
became  an  indication  of  corresponding  properties  of  vibrating  bodies, 
previously  undiscovered. 

But  the  grand  agent  for  transforming  experimental  into  deductive 
sciences,  is  the  science  of  number.  The  propf||tie8  of  numbers,  alone 
among  all  known  phenomena,  are,  in  the  most  ngorous  sense,  proper- 
ties of  all  things  whatever.  All  things  are  not  colored,  or  ponderable, 
or  even  extended ;  but  all  things  are  numerable.  And  if  we  consider 
this  science  in  its  whole  extent,  from  common  arithmetic  up  to  the 
calculus  of  variations,  the  truths  already  ascertained  seem  all  but  infi- 
nite, and  admit  of  indefinite  extension. 

These  truths,  although  affirmable  of  all  things  whatever,  of  couxBe 
apply  to  them  only  in  respect  of  their  quantity.  But  if  it  comes  to  be 
discovered  that  variations  o^  quality  in  any  class  of  phenomena,  corre* 
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Bpond  regularly  to  vaiiations  of  quantity  either  in  those  same  or  in 
aome  other  plienomena ;  every  formula  of  mathematics  applicable  to 
quantities  which  vary  in  that  particular  manner,  becomes  a  mark  of  a 
conesponding  general  truth  respecting  the  variations  in  quality  which 
accompany  them :  and  the  science  of  quantity  being  (as  far  as  any 
science  can  be)  altogether  deductive,  the  theory  of  that  particular  kind 
of  qualities  becomes,  to  this  extent,  deductive  likewise. 

The  most  striking  instance  in  point  which  histoiy  affords,  (though 
not  an  example  of  an  experimental  science  rendered  deductive,  but  of 
an  unparalleled  extension  given  to  the  deductive  process  in  a  science 
which  was  deductive  already,)  is  the  revolution  in  geometry  which 
originated  with  the  illustrious  Descartes,  and  was  completed  by  Clai- 
raut.  These  philosophers  remarked,  that  to  every  variety  of  position 
in  points,  direction  in  lines,  or  form  in  curves  or  suiiaces,  (all  of  which 
are  Qualities,)  there  corresponds  a  peculiar  relation  of  quantity  between 
either  two  or  three  reocilineal  coordinates ;  insomuch  that  if  the  law 
were  known  according  to  which  those  codrdinates  vary  relatively  to 
one  another,  eveo'  other  geometrical  property  of  the  line  or  sui-face  in 
question,  whether  relating  to  quantity  or  quality,  would  be  capable  of 
being  inferred.  Hence  it  followed  that  every  geometrical  question 
could  be  solved,  if  the  corresponding  algebraical  one  could;  and 
geometxpr  received  an  accession  (actual  or  potential)  of  new  truths,  cor- 
j^sponding  to  every  property  of  numbera  which  the  progress  of  the 
calculus  had  brought,  or  might  in  future  bring,  to  light.  In  the  same 
general  manner,  mechanics,  astronomy,  and  in  a  less  degree,  every 
branch  of  natural  philosophy  commonly  so  called,  have  been  made 
algebraical.  The  varieties  of  physical  phenomena  with  which  those 
sciences  are  conversant,  have  been  found  to  answer  to  determinable 
varieties  in  the  quantity  of  some  circumstance  or  other ;  qr  at  least  to 
varieties  of  form  or  position,  for  which  corresponding  equations  of 
quantity  had  already  been,  or  were  susceptible  of  being,  discovered 
by  geometers. 

In  these  various  transformations,  the  propositions  of  the  science  of 
number  do  but  fulfil  the  Unction  proper  to  all  propositions  forming  a 
train  of  reasoning,  viz.,  that  of  enabling  us  to  arrive  in  an  indirect 
method,  by  marks  of  marks,  at  such  of  the  properties  of  objects  as  wo 
cannot  directly  ascertain  (or  not  so  conveniently)  by  experiment. 
We  travel  from  a  given  visible  or  tangible  fiict,  through  the  truths 
of  numbers,  to  the  fact  sought.  The  given  fact  is  a  mark  that  a  cer- 
tain relation  subsists  between  the  quantities  of  some  of  the  elements 
concerned;  while  the  fact  sought  presupposes  a  certain  relation 
between  the  quantities  of  some  other  elements :  now,  if  these  last 
quantities  are  dependent  in  some  known  manner  upon  the  former,  or 
vice  versa,  we  can  argue  fi-om  the  numerical  relation  between  the  one 
set  of  quantities,  to  determine  that  which  subsists  between  the  other 
get;  the  theorems  of  the  calculus  affording  the  intermediate  links. 
And  thus  the  one  of  the  two  physical  facts  becomes  a  mark  of  the 
other,  by  being  a  mark  of  a  mark  of  a  mark  of  it 
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CHAPTER  V, 

OB  BnCOHSTBATICiN,  AHO  NBOIMACT  VBimB. 

§  1.  Iv,  80  laid  down  in  ihe  two  preceding  chapteiB,  tbe  foundatadki 
Off  all  sciences,  even  deductive  or  demonstirativ^e  acienceSy  is  Induction^ 
if  every  step  in  the  ratiocinationB  even  of  geometry  is  an  act  <^  induc- 
tion ;  and  ii  a  train  of  reasoning  is  but  bringing  many  induction  to 
bear  upon  the  same  subject  of  inquiry,  and  drawing  a  case  within  one 
induction  by  means  of  another;  whereki  lies  the  peculiar  o^tain^ 
always  ascribed  to  the  sciences  which  are  entirely,  or  ahnost  entirely, 
deductive?  Why  are  they  called  «l^  £xact  Sciences?  Why  ura 
mathematical  certainty,  and  the  cmdetiee  of  demonstration,  common 
phrases  to  express  the  very  highest  degree  of  assurance  attainable  by 
reason?  Whv  are  mathematics  by  almost  aU  nhllosophers,  and  (by 
many)  even  those  branches  of  natural  philosophy  which,  through  the 
medium  of  mathematics,  have  been  converted  into  deductive  scienocfl, 
considered  to  be  independent  of  the  evidence  of  exporience  and  ob- 
servation, and  characterized  as  systems  of  Necessary  Ttuth5 

The  answer  I  conceive  to  be,  that  this  character  of  neeossil^ 
aicribed  to  the  truths  of  mathematics,  and  even  (with  some  reserva- 
tions to  be  hereafter  made)  the  j^culiar  certainty  attributed  to  them^ 
18  an  illusion ;  in  order  to  sustain  which,  it  b  necessary  to  suppoai^ 
that  those  truths  relate  to,  and  express  the  properties  of,  pure^ 
itnaginary  objects.  It  b  acknowledged  that  the  conclusions  of  ge- 
pmetry  are  deduced,  partly  at  least,  m>m  the  so-called  Definitions,  and 
that  those  definitions  are  assumed  to  be  correct  descriptions,  as  far  as 
they  go,  of  the  objects  vnth  which  geometry  is  conversant.  Now  wci 
have  pointed  out  that,  from  a  definition  as  such,  no  proposition,  unlesa 
it  be  one  concerning  the  meaning  of  a  word,  can  ever  follow ;  and 
that  what  apparently  follows  firom  a  definition,  follows  in  reality  from 
an  implied  assumption  that  there  exists  a  real  thing  conformable 
thereto.  -This  assumption,  in  the  case  of  the  definitions  of  geometry, 
is  false :  there  exist  no  real  things  exactly  conformable  to  Uie  defini- 
tions. There  exist  no  points  without  magnitude ;  no  lines  vrithout 
breadth,  nor  perfectly  straight ;  no  circles  vnth  all  their  radii  exactly 
equal,  nor  squares  with  all  their  angles  perfectly  right.  It  will  per- 
haps be  said  that  the  assumption  does  not  extend  to  the  actual,  but 
omy  to  the  possible,  existence  of  such  things.  I  answer  that,  accord- 
ing to  any  test  we  have  of  possibility,  they  are  not  even  possible. 
Their  existence,  so  far  as  we  can  form  any  judgment,  would  seem  to 
be  inconsistent  with  the  physical  constitution  of  our  planet  at  least,  if 
not  of  the  universe.  To  ^et  rid  of  this  difficulty,  and  at  the  same 
time  to  save  the  credit  of  the  supposed  systems  of  necessary  truth,  it 
is  customary  to  say  that  the  points,  lines,  circles,  and  squares  which 
are  the  subject  of  geometry,  exist  in  our  conceptions  merely,  and  are 
part  of  our  minds ;  which  minds,  by  working  on  their  own  maieriala, 
construct  an  a  priori  science,  the  evidence  of  which  is  purely  mental, 
and  has  nothing  whatever  to  do  with  outward  experience.  By 
howsoever  high  authorities  this '  doctrine  minr  have  been  sanctioned, 
it  appears  to  me  psychologically  incorrect.  The  points,  lines,  circles, 
and  squares,  which  any  one  has  in  his  mind,  are  (I  apprehend)  simply 
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0oplo8  of  tbe  pofBts,  finesv  ciroles,  and  squaies  which  he  has  known  in 
hm  «xpeiieace.  A  line  as  defined  by  jroometers  10  wholly  inconceiva- 
hie.  We  can  reason  abottf  a  Kne  as  if  it  had  no  breadth;  because  we 
h«V9:  a  power,  which  is  the  ibondalion  of  all  &e  control  we  can  exer^ 
«ihe  over  the  operations  of  our  minds;  the  power,  when  a  perception 
ik  present  to  our  senses,  or  a  concepdon  to  onr  intellects,  of  aUending 
l»  a  part  only  of  tb&t  perception  or  c<Miception,  instead  of  the  whole^ 
Bm  we  cannot  conceive  a  bne  without  breadfh;  we  can  form  no 
Mental  picture  c£  such  a  line :  att  the  lines  which  we  have  in  our 
■inds  are  lines  possessing  breadth.  If  any  one  doubts  this,  we  may 
zefer  him  to  his  own  experiencow  I  much  question  if  atiy  one  who 
iJMirifin  that  he  can  conceive  what  is  called  a  mathematical  Hne,  thinks 
H^  from  the  evidence  of  his  consciousness :  I  suspect  it  is  rather  be^ 
•tose  he  supposes  that  unless  such  a  conception  were  possible,  mathe- 
JMtties  could  not  exist  as  a  science :  a  supposition  whi<^  there  will  be 
IK^  diflficfilty  in  showing  to  be  entirely  groundless. 

Since  then  neither  m  nature,  nor  in  the  human  mind,  do  there  ex- 
iia  any  objects  exactly  corresponding  to  the  definitions  of  geometry, 
while  yet  d&at  science  cannot  be  supposed  to  be  conversant  wout  non- 
ettfeities ;  nothing  remains  but  to  considiv  geometry  as  conversant  with 
fuch  lines,  angles,  and  figures  as  really  exist ;  aiid  the  definitions,  as 
iMy  are  called,  must  be  regarded  as  some  of  oar  fest  and  most  obvi- 
ous generalizations  concerning  those  natural  objects.  The  correctness 
t£  those  generalizations,  a#  generalizations,  is  without  a  flaw:  the 
equality  of  all  the  radii  e£  a  circle  is  true  of  all  circles,  so  fhr  as  it  ia 
tvue  of  any  one:  but  it  is  not  exactly  true  of  any  circle:  it  is  only 
iiearly  true :  so  nearly  that  no  error  of  any  importance  in  practice  will 
he  incurred  by  fbigning  it  to  be  exactly  true.  When  we  have  occa- 
sion to  extend  these  inductions,  or  their  consequences,  to  cases  in  which 
the  error  would  be  appreciable— to  lines  of  perceptible  breadth  or 
thickness,  parallels  which  deviate  sensibly  from  e<}ni<&tance,  and  the 
fike-^we  correct  our  conclusions,  by  combining  with  them  a  fresh  set 
ef  propositions  relating  to  the  aberration;  just  as  we  also  take  in 
propositions  relating  to  the  physical  or  chemical  properties  of  the  ma- 
terial, if  those  properties  happen  to  introduce  any  modifica,tion  into  the 
fesdlt,  wluch  they  easily  may,  ieven  with  respect  to  Agure  and  magni* 
tode,  as  in  the  case,  fbr  instance,  of  expansion  by  heat.  So  long,  how<» 
ffver,  as  there  exists  no  practical  necessity  for  attending  to  any  of  the 
properties  of  the  object  except  its  geometrical  properties,  or  to  any  of 
w»  natural  irregularities  in  those,  it  is  convenient  to  neglect  the  con- 
sideration of  the  other  properties  and  of  the  in^gularifies,  and  to  rea» 
90a  as  if  these  did  not  exist :  accordingly,  we  formally  announce,  in 
the  definitions,  that  we  intend  to  proceed  on  this  plan.  But  it  is  an 
etrcar  to  suppose,  because  we  resolve  to  confine  our  attention  to  a  oe^ 
tain  nnmber  of  the  properties  of  an  object,  that  we  therefore  conceive, 
or  hate  an  idea  of,  the  object,  denuded  of  its  other  properties.  We 
ate  thinking,  all  the  time,  of  precisely  such  objects  as  we  have  seen 
and  touched,  and  with  all  the  properties  which  naturally  belong  to 
&em ;  but,  for  scientific  convenience,  we  feign  them  to  be*  divested  of 
all  properties^  except  those  in  regaid  to  which  we  design  to  consider 
them. 

The  peculiar  accuracy,  supposed  to  be  characterisdc  of  the  finst 
principles  of  geometry,  thus  aj^eaia  to  be  fictitious.     The  assertions 
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on  which  the  reasomngs  of  the  science  are  founded,  do  not,  any  more 
than  in  other  sciences,  exactly  correspond  with  the  fact ;  but  we  n^ 
po9e  that  they  do  so,  for  the  sake  of  tracing  the  consequences  which 
follow  from  the  supposition.  The  opinion  of  Dugald  Stewart  respect- 
ing the  foundations  of  geometry,  is,  I  conceive,  substantially  correct; 
that  it  is  built  upon  hypotheses ;  that  it  owes  to  this  alone  the  peculiar 
certainty  supposed  to  distinguish  it ;  and  that  in  any  science  wnatever^ 
by  reasoning  from  a  set  of  hypotheses,  we  may  obtain  a  body  of  con* 
elusions  as  certain  as  those  of  geometry,  that  is,  as  strictly  in  accord- 
ance with  the  hypotheses,  and  as  irresistibly  compelling  assent  <m 
condition  that  those  hypotheses  are  true. 

When,  therefore,  it  is  affirmed  that  the  conclusions  of  geometiy  are 
necessaiy  truths,  the  necessity  consists  in  reality  only  in  this,  that  they 
necessarily  follow  from  the  suppositions  from  which  they  are  deduced. 
Those  suppositions  are  so  &r  from  being  necessary,  that  they  are  noC 
even  true ;  they  purposely  depart,  more  or  less  widely,  from  the  truth. 
The  only  sense  in  which  necessity  can  be  ascribed  to  the  conclusions 
of  any  scientific  investigation,  is  that  of  necessarily  following  from  some 
assumption,  which,  by  the  conditions  of  the  inquiry,  is  not  to  be  ques* 
tioned.  In  this  relation,  of  course,  the  derivative  truths  of  every  de* 
ductive  science  must  stand  to  the  inductions,  or  assumptions,  on  which 
the  science  is  founded,  and  which,  whether  true  or  untrue,  certain  or 
doubtful  in  themselves,  are  always  supposed  certain  for  the  purposes 
of  the  particular  science.  And  ^erefore  the  conclusions  of  all  deduc- 
tive sciences  were  said  by  t!ne  ancients  to  be  necessary  propositions. 
We  have  observed  already  that  to  be  predicated  necessarily  was  char^ 
acteristic  of  the  predicable  Proprium,  and  that  a  proprium  was  any 
property  of  a  thing  which  could  be  deduced  from  its  essence,  that  is, 
from  the  properties  included  in  its  definition. 

§  2.  The  important  doctrine  of  Dugald  Stewart,  which  I  have  en- 
deavored to  enforce,  has  been  contested  by  a  living  philosopher,  Mir. 
Whewell,  both  in  the  dissertation  appended  to  his  excellent  Mechanic 
cal  Euclid,  and  in  his  more  recent  elaborate  work  on  the  Philosophy 
of  the  Inductive  Sciences ;  in  which  last  he  also  replies  to  an  article 
in  the  Edinburgh  Review  (ascribed  to  a  writer  of  great  scientific  emi- 
nence), in  which  Stewart's  opinion  was  defended  against  his  foimer 
strictures.  Mr.  Whewell's  mode  of  refuting  Stewart  is  to  prove  against 
him  (as  has  also  been  done  in  this  work),  Qiat  the  premisses  of  geom- 
etry are  not  definitions,  but  assumptions  of  the  real  existence  of  things 
corresponding  to  those  definitions.  This,  however,  is  doing  little  for 
Mr.  WheweU's  purpose,  for  it  is  these  very  assumptions  which  we  say 
are  hypotheses,  and  which  he,  if  he  denies  that  geometry  is  founded  on 
hypotheses,  must  show  to  be  absolute  truths.  All  he  does,  however, 
is  to  observe,  that  they  at  any  rate  are  not  arbitrary  hypotheses ;  that 
we  should  not  be  at  liberty  to  substitute  other  hypotibeses  fi>r  them ; 
that  not  only  ''  a  definition,  to  be  admissible,  must  necessarily  refer  to 
and  agree  with  some  conception  which  we  can  distinctly  frame  in  our 
thougbts,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  be  "  those  by  which  angles  are  contained,  those  by  which  trian- 
gles are  bounded,  those  of  which  parallelism  may  be  predicated,  and 
ue  like."*     And  this  is  true ;  but  this  has  never  been  contradicted. 

*  Whbwbll*8  Mtehmical  Euclid,  p.  149,  d  Ufg, 
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Tliose  who  Bay  that  the  prexniBses  ai  geometry  are  hypotheBOB,  are  not 
hound  to  maintain  them  to  he  hypotheses  which  have  no  relation  what* 
ever  to  fact.  Since  an  hypothesis  framed  for  the  purpose  of  scientifia 
inquiry  must  relate  to  something  which  has  real  existence  (for  there 
can  be  no  science  respecting  non-entities),  it  follows  that  any  hypothe* 
sis  we  make  respecting  an  object,  to  facilitate  our  study  of  it»  must  not 
involve  anything  which  is  distinctly  false,  and  repugnant  to  its  real 
nature :  we  must  not  ascribe  to  the  thinff  any  property  which  it  has 
not ;  our  liberty  extends  only  to  suppressing  some  of  those  which  it 
has,  under  the  indispensable  obligation  of  restoring  them  whenever, 
and  in  as  far  as,  their  presence  or  absence  would  make  any  material 
difference  in  the  truth  of  our  conclusions.  Of  this  nature,  accordingly, 
are  the  first  prijiciples  involved  in  the  definitions  of  geometry,  in 
their  positive  part  tney  are  observed  facts ;  it  is  only  in  their  negative 
part  that  they  are  hypotheticai  That  the  hypotheses  should  be  of 
this  particular  character,  is,  however,  no  further  necessary,  than  inas- 
much as  no  others  could  enable  us  to  deduce  conclusions  which,  with 
due  coirections,  would  be  true  of  real  objects :  and  in  fact,  when  our 
aim  is  only  to  illustrate  truths  and  not  to  investigate  them,  we  are  not 
under  any  such  restriction.  We  might  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  from  the  known  laws  of  physiology,  ita 
natural  history;  or  an  imaginary  commonwealth,  and  from  the  elementa 
composing  it,  might  argue  what  would  be  its  fate.  And  the  conclu* 
sions  which  we  might  thus  draw  from  purely  arbitrary  hypotheses, 
might  form  a  highly  useful  intellectual  exercise :  but  as  they  could  only 
teach  us  what  would  be  the  properties  of  objects  which  do  not  really 
exist,  they  would  not  constitute  any  addition  to  our  knowledge :  while 
on  the  contrary,  if  the  hypothesis  merely  divests  a  real  object  of  some 
portion  of  its  properties,  without  clothing  it  in  false  ones,  the  conclu* 
sions  will  always  express,  under  known  liabDity  to  correction,  actual 
truth. 

§  3.  But  although  Mr.  Whewell  has  not  shaken  Stewart's  doctrine 
as  to  the  hypothetical  character  of  that  portion  of  the  first  principles  of 
geometry  which  are  involved  in  the  so-caUed^definitions,  he  has,  I  con* 
ceive,  greatly  the  advantage  of  Stewart  on  another  important  point 
in  the  theory  of  geometrical  reasoning;  the  necessity  of  admitting, 
among  those  first  princmles,  axioms  as  well  as  definitions.  Some  of 
the  axioms  of  Euclid  might,  no  doubt,  be  exhibited  in  the  form  of  defi- 
nitions,  or  might  be  deduced,  by  reasoning,  fix>m  propositions  similar  to 
what  are  so  called.  Thus,  if  instead  of  Sue  axiom,  Magnitudes  which 
can  be  made  to  coincide  are  equal,  we  introduce  a  definition,  '*  Equal 
magnitudes  are  those  which  may  be  so  applied  to  one  another  as  to 
coincide ;''  ^e  three  axioms  which  follow,  (Magnitudes  which  are  equal 
to  the  same  are  equal  to  one  another — If  equals  are  added  to  equals 
the  sums  are  equal— >If  equals  are  taken  icom  equals  the  remainders 
are  equal,)  may  be  proved  by  an  imaginary  superposition,  resembling 
that  by  which  the  fourth  proposition  of  the  first  book  of  Euclid  is  de* 
monstrated.  But  althoi^gh  these  and  several  others  may  be  struck  out 
of  the  list  of  first  principles,  because,  though  not  requiring  demon- 
BtrBtion,  they  are  susceptible  of  it ;  there  will  be  found  in  the  list  of 
axioms  two  or  three  fundamental  truths,  not  capable  of  being  demon- 
Btrated :  among  which  I  agree  with  Mr.  WlieweU  in  placing  the  prop- 
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esition  that  tvm  stndglit  lines  cannot  indoae  a  space,  (or  its  equivaleiiit 
Straight  lines  which  coincide  in  two  points  coincide  altogether,)  and 
aone  property  of  paraBel  lines,  other  than  dut  whieh  constkntea  tlioir 
definition :  the  most  suitable,  perhaps,  being  that  selected  by  Profaaaor 
Ptftylkir :  '*  Two  straight  lines  which  intersect  each  other  cannot  both 
ef  them  be  parallel  to  a  third  straight  line."* 

The  axioms,  as  well  those  which  are  indemonstrable  aa  those  whtdl 
a^it  of  being  demonetraCed,  differ  Ik-om  that  odier  dass  of  And*' 
ifeieBtal  principles  whii^  are  involved  in  the  definitions,  in  this,  duBL 
tlhey  are  true  without  any  mixture  of  hypothesis.  That  things  whidL 
aire  e^al  to  the  same  thing  are  equal  to  one  another,  is  as  true  of  iJm 
Hnes  and  figures  in  nature,  as  it  would  be  of  the  imaginary  onaa 
ttsumed  in  the  definitions.  In  this  respect,  however,  matheraati^as 
Is  only  on  a  par  vrith  most  other  sciences.  In  ahnost  aU  scieneea 
Aere  are  some  general  propositions  which  are  exactly  true,  while  die 
mater  part  are  only  more  or  less  distant  approxiaiatiens  to  the  trvah. 
Thus  in  mechfitnies,  the  fmt  law  of  motion,  (the  continuance  of  a  mov^ 
Bient  once  impressed,  until  stopped  or  slackened  by  some  resisting  fbree,) 
is  true  widiouc  a  pardcte  of  qualification  or  error ;  it  is  not  affeeted  by 
the  firictions,  rigidities,  and  miscellaneous  disturbing  causes,  whick 
quaKfy,  for  example,  the  theories  of  the  lever  and  of  the  pulley.  Thn 
vocation  of  the  earth  in  twenty-lour  hoursv  of  the  same  fength^  as  in  our 
time,  has  gone  on  since  the  first  accurate  observations,  widuiut  tha 
nerease  or  cKminution  of  one  second  in  all  that  period.  These  are 
hiductions  which  require  no  fiction  to  make  them  be  received  as  aceii^ 
lately  true ;  but  along  with  them  there  are  others,  as  lor  iastance  the 
Repositions  respecting  the  figure  of  the  earthy  which  are  but  anpixizfr- 
matioiis  to  the  truth ;  and  in  order  to  use  then  for  the  fisther  advance*- 
ment  of  our  knowledge,  we  must  fbign  that  they  are  exactly  tras^ 
although  they  really  want  something  of  being  soi 

§  4.  It  remains  to  inquire,  what  is  the  ground  of  our  belief  in  axioms 
— ^what  is  tiae  evidence  on  which  they  rest  1  I  answer,  they  are  ex- 
nerhnental  truths ;  generalizations  fi*om  observatioa.  The  pvopositian^ 
Two  straight  lines  camftt  inclose  a  space— or  in  other  words,  Twe 
smdght  Imes  which  have  once  met,  do  not  meet  again,  bat  coatinne  ta 
di'verge^-^is  an  induction  firom  the  evidence  of  our  senses. 

Tkfs  opinion  runs  counter  to  a  philosophic  prejndice  of  Icmg  stand* 
ing  and  great  strength,  and  there  »  probably  no  one  proposition  enon* 
etaf  ed  in  tins  work  for  which  a  more  unfavorable  recepdon  is  to  be  ez*> 
pected.  It  n,  however,  no  new  opinion ;  and  even  if  it  were  so^  would 
ne  entitled  to  be  jud^d,  not  by  its  novelty,  but  by  the  strength  of  tha 
arguments  by  which  it  can  be  supported.  I  consider  it  veryfoftunatn 
llmt  so  eminent  a  champion  of  the  contrary  opinion  as  Mr.  "Whewelii 
has  recently  fbund  occaskm  for  a  most  elaborate  treatment  of  the  wboftt 
theory  of  axioms,  in  ctitemptmg  to  eonstmct  the  philosophy  of  ths 

*  We  might,  it  ia  tn]9»  insert  this  property  into  the  definition  of  parallel  Gnes,  fhuning  the 
Mnrtton  so  as  to  require,  both  that  when  prodoeed  indefinite^  ther  shaTI  never  meet,  and 
ate  that  any  atiaight  Kna  whieh  intoraects  one  of  them  ahaU,  if  prvlonged,  meat  the  ottoL 
Bot  hy  doing  thia  we  by  no  means  get  rid  of  the  assumption ;  we  are  atili  obliged  to  take 
Ibr  granted  the  geometrical  truth,  that  all  straight  lines  in  the  same  plane,  which  have  dia 
Anrmer  of  these  properties,  have  alao  the  latter.  For  if  it  were  aosnlda  that  thay  ab'boM 
aet,.  that  ia^  if  any  atcaight  Knee  other  than  thoae  whieh  are  parallel  aecofding  fo  tbe  defini> 
tion,  bad  the  property  of  never  meeting  although  indefinitely  produced,  the  Hemonstrationa 
'af  the  sabaeqoent  poitions  of  the  theory  of  parallels  could  not  be  maintamed. 
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mai^enMtical  wad  phjBical'  seiences  on  die  basis  of  the  dbctrine  againflt 
which  I  now  contend.  Whoever  is  anxious  that  a  discussion  should  go 
to  the  bottom  of  the  subject,  must  rejoice  to  see  the  opposite  side  of 
Ae  question  worthiiy  represented.  If  what  is  said  by  such  a  man  as 
Mr.  Whe  weU,  in  support  of  an  opinion  which  be  has  made  the  fenndia* 
tbn  of  a  systevttitic  work,  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  without  going  further  to  seek  stronger  argumenta 
VMi  a  siore  powerful  adversary. 

It  is  not  necessary  to  show  that  the  truths  which  we  eafl  axioms  are 
originally  tuggtwted  by  observatton,  and  that  we  should  never  have 
known  that  two  straight  lines  cannot  inclose  a  space  if  we  had  never 
seen  a  straight  line :  thus  moch  being  admitted  by  Mi;.  Whewell,  and 
by  ail,  in  reeent  times,  who  have  adopted  his  view  of  the  subject.  But 
^y  contendv  that  it  is  not  experience  which  proves  die  axiom ;  but  that 
ks  tratb  is  perceived  a  priori,  by  the  eonstitutiGin  of  Ae  mmd  ksel^ 
from  die  first  moment  wben  tke  meaning  of  the  proposition  is  (W^r^ 
bended ;  and  without  any  neeessity  fi>r  verifying  it  b^  repeated  tnals^ 
as  is  requisite  in  the  case  of  truths  really  ascertamed  by  observa- 


Tbey  cannot,  however,  but  aUow  that  the  trut^  of  the  axiom,  Tvro 
i&paight  lines  cannot  inclose  a  space,  even  if  evident  independently  of 
experieace,  is  abo  evideirt  from  experience.  Wbediet  die  axiom  neeig 
ODnfinaatioin  or  not,  it  reeei^e^  oonfirmation  in  almost  every  instant  of 
tttr  lives ;  since  we  cannot  look  at  any  two  straight  Knes  which  inter* 
sect  one  another,  without  seeing  that  fix)m  that  point  they  continue  to 
diverge  more  and  more.  Experimental  proof  crowds  in  upon  .us  in 
Mch  endless  profusioa,  and  without  one  instance  in  which  there  can  be 
even  a  suspiooD  of  an  excepti^  to  the  rule,  that  we  should  soon  have 
a  stronger  ground  for  believin||^  the  axiom,  even  as  an  experimental 
truth,  than  we  have  for  afanost  any  of  the  general  truths  which  we  con* 
fessedly  learn  from  the  evidence  of  our  senses.  Independently  of  a 
friori  evidence,  we  should  certainly  believe  it  with  an  intensity  of  con* 
victiott  far  greater  dian  we  accord  to  any  ordinary  physical  truth ;  and 
dus  too  at  a  time  of  life  much  earlier  than  that  frt>m  which  we  date  al- 
Most  any  part  ef  our  acquired  knowledge,  and  much  too  early  to  admit 
ef  oor  retaining  any  recollection  of  the  history  of  our  intellectual  ope- 
sations  at  that  period.  Where  dien  is  the  necessity  for  assuming  that 
eur  recognition  of  these  tmdis  has  6  different  origin  from  the  rest  of  our 
knowledge,  when  its  existence  is  perfectly  accounted  for  by  supposing 
its  origin  to  be  the  same  t  when  the  causes  which  produce  beliet  in  aO 
ether  instances,  exist  in  tbis  instance,  and  in  a  degree  of  strength  aa 
■rech  superior  to  what  exists  in  other  cases,  as  the  intensity  of  the  be* 
Mef  itselt  is  superior  t  The  burden  of  proof  lies  upon  the  advocates  of 
the  contrary  opinion ;  it  is  for  them  to  point  out  some  fact,  inconsistent 
widi  die  supposition  that  this  part  ci  our  knowledge  of  nature  is  derived 
from  the  same  sources  as  every  other  part 

This,  for  instance,  diey  would  be  able  to  do,  if  they  could  prove 
chronologically  that  we  have  the  convicdon  (at  least  practically)  so 
early  in  rofancy  as  to  be  anterior  to  those  impressions  on  the  senses, 
upon  which,  on  the  other  dieory,  the  convicdon  is  founded.  This, 
however,  cannot  be  proved ;  the  point  being  too  fiir  back  to  be  within 
the  reach  of  memory,  and  too  obscure  for  external  observation.  The 
advocates  of  the  d  prion  dieory  are  obKged  to  have  xecourse  to  other 
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arguments.     These  are  reducible  to  two,  which  I  shall  endeavor  to 
state  as  clearly  and  as  fiircibly  as  possible. 

§  5.  In  the  first  place  it  is  said,  that  if  our  assent  to  the  proposition 
that  two  straight  lines  cannot  inclose  a  space,  were  derived  from  the 
senses,  we  could  only  be  convinced  of  its  truth  by  actual  trial,  that  is, 
by  seeing  or  feeling  the  straight  lines ;  whereas  in  fact  it  is  seen  to  be 
true  by  merely  thinking  of  them.  That  a  stone  thrown  into  water 
goes  to  the  bottom,  may  be  perceived  by  our  senses,  but  mere  think- 
mg  of  a  stone  thrown  into  the  water  will  never  lead  us  to  that  conclu- 
sion :  not  so,  however,  with  the  axioms  relating  to  straight  lines  :  if  I 
could  be  made  to  conceive  what  a  straight  line  is,  without  having  seen 
one,  I  should  al  once  reco^ize  that  two  such  lines  cannot  inclose  a 
space.  Intuition  is  "  imaginary  looking  ;"*  but  experience  must  be 
real  looking :  if  we  see  a  property  of  straight  lines  to  be  true  by  merely 
fancying  ourselves  to  be  looking  at  them,  the  ground  of  our  belief  can- 
not be  die  senses^  or  experience  ;  it  must  be  something  mental. 

To  this  argument  it  might  be  added  in  the  case  of  this  particular 
axiom  (for  the  assertion  would  not  be  true  of  all  axioms),  that  the  evi- 
dence of  it  from  actual  ocular  inspection,  is  not  only  unnecessary,  but 
unattainable.  What  says  the  axiom  1  That  two  straight  lines  cannot 
inclose  a  space ;  that  ailer  having  once  intersected,  if  they  are  pro- 
longed to  infinity  they  do  not  meet,  but  continue  to  diverge  finom  one 
another.  How  can  this,  in  any  single  case,  be  proved  by  actual 
observation  1  We  may  follow  the  lines  to  any  distance  we  please ;  but 
we  cannot  follow  them  to  infinity :  for  aught  our  senses  can  testify, 
they  may,  immediately  beyond  ttie  furthest  point  to  which  we  have 
traced  them,  begin  to  approach,  and  at  last  meet.  Unless,  therefore, 
we  had  some  other  proof  of  the  impossibility  than  observation  affords 
us,  we  should  have  no  ground  for  believing  the  axiom  at  alL 

To  these  arguments,  which  I  trust  I  cannot  be  accused  of  imder- 
Stating,  a  satisfactory  answer  will,  I  conceive,  be  found,  if  we  advert 
to  one  of  the  characteristic  properties  of  geometrical  forms — ^their 
capacity  of  being  painted  in  the  imagination  with  a  distinctness  equal 
to  reality :  in  other  words,  the  exact  resemblance  of  our  ideas  of  form 
to  the  sensations  which  suggest  them.  This,  in  the  first  place,  enables 
us  to  make  (at  least  with  a  little  practice)  mental  pictures  of  all  possible 
combinations  of  lines  and  angles,  which  resemble  the  realities  quite  aa 
well  as  any  which  we  could  make  upon  paper ;  and  in  the  next  place, 
makesh  those  pictures  just  as  fit  subjects  of  geometrical  experimentation 
as  the  realities  themselves ;  inasmuch  as  pictures,  if  sufficiently  accu- 
rate, exhibit  of  course  all.  the  properties  which  would  be  manifested 
by  the  realities  at  one  given  instant,  and  on  simple  inspection  :  and  in 

geometry  we  are  concerned  only  with  such  properties,  and  not  with 
lat  which  pictures  could  not  exhibit,  the  mutual  action  of  bodies  one 
upon  another.  The  foundations  of  geometry  would  therefore  be  laid 
in  direct  experience,  even  if  the  experiments  (which  in  this  case  consist 
merely  in  attentive  contemplation)  were  practised  solely  upon  what  we 
call  our  ideas,  that  is,  upon  the  diagrams  in  our  minds,  and  not  upon 
outward  objects.  For  in  aU  systems  of  experimentation  we  take  some 
objects  to  serve  as  representatives  of  all  which  resemble  them ;  and  in 

*  Whbwill'8  PhihMphy  ifth$  Jnduethi  Sdmmtt  i.,  laa 


Digitized  by 


Google 


DEMONSTEATION,  AND  NECE89ART   TRUTHS*  155 

the  present  case  the  conditions  which  qualify  a  real  ohject  to  be  the 
representative  of  its  class,  are  completely  fiilfilled  by  an  object  exbting 
only  in  our  fancy.  Without  denying,  therefore,  /he  possibility  of 
satisfying  ourselves  that  two  straight  lines  cannot  indose  a  space,  by 
merely  thinking  of  straight  lines  without  actually  looking  at  them ;  I 
contend,  that  we  do  not  believe  this  truth  on  the  ground  of  the  imagi- 
nary intuition  simply,  but  because  we  know  that  the  imaginary  lines 
exactly  resemble  real  ones,  and  that  we  may  conclude  from  them  to 
real  ones  with  quite  as  much  certainty  as  we  could  conclude  from  one 
real  line  to  another.  The  conclusion,  therefore,  is  still  an  induction 
from  observation.  And  we  should  not  be  authorized  to  substitute 
obsei'vation  of  the  image  in  our  mind,  for  observation  of  the  reality,  if 
we  had  not  learnt  by  long  continued  experience  that  all  the  properties 
of  the  reality  are  faitlifully  represented  in  the  image ;  just  as  we 
should  be  scientifically  warranted  in  describing  the  shape  and  color  of 
an  animal  which  we  had  never  seen,  from  a  photogenic  picture  made 
of  it  with  a  daguerreotype;  but  not  until  we  had  learnt  by  ample 
experience,  that  observation  of  such  a  picture  is  precisely  equivalent 
to  observation  of  the  original. 

These  considerations  also  remove  the  objection  arising  from  the 
impossibity  of  ocularly  following  the  lines  m  their  prolongation  to 
infinity.  For  though,  in  order  actually  to  see  that  two  given  lines 
never  meet,  it  would  be  necessary  to  follow  them  to  infinity:  yet 
without  doing  so  we  may  know  that  if  they  ever  do  meet,  or  indeed  i^ 
afler  diverging  from  one  another,  they  begin  again  to  approach,  this 
must  take  place  not  at  an  infinite,  but  at  a  finite  distance.  Supposing, 
therefore,  such  to  be  the  case,  we  can  transport  ourselves  thither  in 
imagination,  and  can  frame  a  mental  image  of  the  appearance  which 
one  or  both  of  the  lines  must  present  at  that  point,  which  we  may  rely 
upon  as  being  precisely  similar  to  the  reality.  Now,  whether  we  fix 
our  contemplation  upon  this  imaginary  picture,  or  call  to  mind  the 
generalizations  we  have  had  occasion  to  make  from  former  ocular 
observatiim,  we  shall  either  way  be  equally  satisfied,  that  a  line  which, 
after  diverging  from  another  straight  line,  begins  to  approach  to  it, 
produces  £e  impression  on  our  senses  whi(m  we  describe  by  the 
expression,  ''  a  bent  line,"  not  by  the  expression,  **  a  straight  line." 

§  6.fThe  first  of  the  two  great  arguments  in  support  of  the  theory 
that  axioms  are  a  priori  truths,  having,  I  think,  been  sufficiently  an- 
Bwered  ;  I  proceed  to  the  second,  on  which  most  stress  is  usually  laid, 
and  which  is  chiefly  insisted  upon  by  Mr.  Whewell.  Axioms  (it  is 
asserted)  are  conceived  by  us  not  only  as  true,  but  as  universally  and 
necessarily  true.  Now,  experience  cannot  possibly  give  to  any  propo- 
sition this  character.  I  may  have  seen  snow  a  hundred  times,  and 
may  have  seen  that  it  was  white,  but  this  cannot  gpive  me  entire  assur- 
ance even  that  all  snow  is  white ;  much  less  that  snow  mmt  be  white. 
'*  However  many  instances  we  may  have  observed  of  the  truth  of  a 
proposition,  there  b  nothing  to  assure  us  that  the  next  case  shall  not  be 
an  exception  to  the  rule.  If  it  be  strictly  true  that  every  ruminant 
animal  yet  known  has  cloven  hoofs,  we  still  cannot  be  sure  that  some 
creature  will  not  hereafter  be  discovered  which  has  the  first  of  these 
attributes,  without  having  the  other. . . .  Experience  must  always  consist 
of  a  limited  number  of  observations :  and|  however  numerous  these 
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.may  be,  tbey  can  show  nothing  with  regard  to  the  infinite  number  of 
cosea  in  which  the  experiment  has  not  been  made."  Moreover,  axioms 
are  not  only  mu^^eiralt  they  are  aliM  necessary.  Now  "  experience 
cannot  offer  the  smafiest  ground  Ibr  the  necessity  of  a  piopositiott. 
She  can  observe  aad  record  what  has  ho^pened ;  but  she  cannot  finc^ 
in  aay  ease,  or  m  any  accumulation  of  cases,  any  reason  ibr  what  tnuH 
hfl^pen.  She  may  see  objects  side  by  side ;  but  she  cannot  see  a  rea^ 
#09  why  they  must  ever  be  side  by  sideh  She  inds  certain  events  to 
eecur  in  succession  ;  but  the  succession  suppttes,  in  its  oecunence,  no 
veason  for  its  recurrence.  She  contemplates  external  objects ;  but  she 
eamtot  detect  any  internal  bond,  which  mdissolubly  connect^  the  future 
with  the  past,  the  possible  with  the  reaL  To  leam  a  proposition  by  e& 
perieace,  and  to  see  it  to  be  necessarily  true,  are  two  akogether  different 
processes  of  thought.''*  And  Mr.  Whewell  adds,  "  If  any  one  does 
feot  clearly  comprehend  this  distinction  of  necessaa^y  and  contingem 
truths,  he  wiU  not  be  able  to  go  along  with  us  in  our  researches  into 
like  found a^ns  of  human  knowledge;  nor  indeed,  to  pursue  with 
success  any  speculation  on  the  subject.'*t 

In  order  to  learn  what  the  distinction  is,  the  non-recogmtion  of  which 
iocujs  this  denunciation,  let  us  r^r  again  to  Mr.  Whewell.  **  Neces- 
sary truths  are  those  in  which  we  not  onfy  learn  that  the  proposition 
i0  true,  but  see  that  it  must  be  true ;  in  which  ^e  negation  of  &e 
truth  is  not  only  false,  but  impossible ;  in  which  we  cannot,  even  by 
an  effort  of  imagination,  or  in  a  supposition,  conceive  the  reverse  dT 
diAt  which  is  asserted.  That  there  are  such  truths  cannot  be  doubted. 
We  may  take,  for  exunple^  all  relations  of  number.  Three  and  Two, 
added  together,  make  ^ve.  We  camiot  conceive  it  to  be  otherwise. 
We  eaaaoft,  by  auy  £reak  of  thought,  imagine  Three  and  Two  to  make 
8eve^."« 

Akhough  Mr.  Whewell  has  naturally  and  properly  employed  a 
variety  of  phrases  to  bring  his  meaaitig  mote  forcibly  home,  he  will,  I 
presume,  allow  that  they  are  all  equivalent ;  and  that  what  he  means  by 
a  necessaary  truth,  would  be  sufficiently  defined,  d  proposition  the 
negation  of  winch  is  not  only  fklse  but  inconceivable.  I  am  unable  to 
find  in  any  of  Mr.  WhewelFs  expressions,  turn  them  what  way  you 
will,  a  meaning  beyond  this,  and  1  do  not  believe  he  would  contend 
that  they  mean  anything  more. 

This,  therefore,  is  t£e  principle  asserted :  that  propositions,  fihe 
negation  of  which  is  inconceivable,  or  in  other  words,  whi^  we  can* 
not  figure  to  ourselves  as  being  filse,  nnist  rest  upon  evidence  of  a 
higher  and  more  cogent  description  dian  any  which  experience  can 
a&rd.  And  we  have  next  to  consider  whether  there  is  any  ground 
for  this  assertion. 

Now  I  cannot  but  wonder  that  so  much  stress  should  be  laid  upon  the 
circumstance  of  inconceivableness,  when  there  is  snch  ample  experience 
to  show  that  our  capacity  or  incapacity  of  conceiving  a  thing  has  veiy 
little  to  do  with  the  possibility  of  the  thing  in  itself;  but  is  in  truth  very 
much  an  affair  of  accident,  and  depends  upon  the  past  history  Emd 
kabits  of  onr  own  minds.  There  is  no  more  generally  acknowledged 
iaet  in  human  nature,  than  the  ei^eme  dHScully  at  &iBt  felt  in  con- 
ceiving anything  as  possible,  v«hich  is  in  contradiction  to  long  estab- 

♦  WHEWiiLL*8  PhUof^phy  of  the  Inductive  Scimu*.  i.,  5^—61. 
tIbM.,&7.  t  Ibid.,  i.,  54. 5S. 
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Bahed  and  {amiUar  «xpm«iee ;  or  even  to  old  and  familaar  habits  of 
thoagfat.  And  this  difficahj  is  a  neoeasary  vesuSt  of  the  fondamental 
hnws  of  the  hviaaa  mind.  When  we  have  often  seen  and  thought  of 
two  things  together,  and  hafe  never  in  any  one  instance  either  seen 
«r  thought  of  llhenn  separately,  there  is  hy  the  primaiy  laws  of  asao- 
citrtion  an  increasing  dnBcuhy,  whioh  in  the  end  necomes  tnsuperable* 
ef  oonoeiving  the  two  things  a|Mirt.  This  is  moat  of  all  ccmsfncuous  in 
uneducated  persons,  who  are  in  general  ntt^ly  unable  to  separate  at^ 
two  ideas  which  have  once  become  firmly  associated  in  their  minds ; 
and  if  persons  of  cultivated  intellect  have  any  advantage  on  the  point* 
it  is  only  because,  havhig  seen  and  heard  and  read  more,  and  beinff 
more  accustomed  to  exeictse  their  inuighiation»  they  have  experienced 
their  sensations  and  thoughts  in  more  varied  combinations,  and  have 
been  prevented  from  ^wming  many  of  these  inseparable  associations. 
Rit  this  advantage  has  necessarily  its  limits.  The  man  of  the  most 
practised  intefietst  is  not  exempt  from  the  universal  laws  of  our  concep* 
ti ve  faculty.  If  dailv  habit  presents  to  him  for  a  long  period  two  facts  m 
combination,  and  if  he  is  not  led  during  that  period  either  by  accident 
or  iiltention  to  think  of  them  apart,  he  will  in  time  become  incapable 
of  4oing  so  even  by  the  strongest  effort ;  and  the  supposition  that  the 
two  fadts  can  be  separated  in  nature,  will  at  last  present  itself  to  hia 
mind  wkh  all  the  characters  of  an  inconceivable  phenomenon.  Them 
are  reminkable  instances  of  this  in  the  history  of  science :  instances,  in 
v^ioh  the  wisest  men  rejected  as  impossible,  because  inconeeivablOt 
things  which  their  posterity,  by  earHer  practice  and  longer  persev^ 
ranoe  in  the  attempt,  found  it  quite  easy  to  conceive,  and  which  every- 
body now  knows  to  be  true.  There  was  a  time  when  men  of  the  moai 
cultivated  intellects,  and  the  most  emancipated  from  the  dominion  of 
early  prejudice,  could  not  credit  the  existence  a£  antipodes ;  w^ 
unable  to  conceive,  in  opposition  to  old  association,  the  force  of  gravily 
acting  upwards  instead  of  downwards.  The  Cartesians  long  renected 
^  Newtonian  doctrine  of  the  gravitation  of  all  bodies  towarwi  one 
another,  on  the  faith  of  a  general  proposition,  the  reverse  of  whidb 
seemed  to  them  to  be  inconceivable-— *the  proposition  that  a  body  can^ 
not  act  where  it  is  not.  AB  the  cumbrous  machinery  of  imaginarr 
vortices,  assumed  without  the  smallest  particle  of  evidence,  iappearea 
to  these  philosophers  a  more  Tational  mode  of  explaining  the  heavenljf 
motions,  than  one  which  involved  what  seemed  to  them  so  great  an 
absurdity.**  And  diey  no  doubt  found  it  as  impossible  to  conceive 
that  a  body  should  act  upon  the  earth,  at  the  distance  of  the  mxa  ot 
moan,  as  we  find  it  to  conceive  an  end  to  space  or  time,  or  two  strai^ 
Hnes  inckiBing  a  space.  Nevrton  himself  had  not  been  able  to  realise 
tilie  conception,  or  we  should  not  have  had  his  hypothesis  of  a  subtle 

'*-It  would  be  cRflScuIt  to  name  a  iium  more  remarkable  at  once  for  the  greatneM  and  ths 
vm^eiBality  of  hia  intelleetoal  powers,  than  Leilnutx.  YH  tiik  great  man  gave  as  a  reaiBoa 
for  reiecting  Newton's  scheme  of  the  solar  aystem,  that  God  could  not  make  a  body  reyolva 
rouna  a  distant  centre,  unless  either  by  some  impelling  mechanism,  or  by  miracle :— ''  Tout 
ce  qui  n*est  pas  erplicable,**  eays  he  ki  a  letter  to  tiie  Abbd  Conti,  '*  par  la  nature  dee  ci^ 
tmet,  «st  ratracttleiiK.  II  ne  suftt  pat  do  dire :  Dieu  a  fait  una  telle  loi  de  nature ;  done 
la  chose  est  naturelle.  11  faut  que  Ui  loi  soit  ezteutable  par  les  natures  des  creatures.  Si 
Dieu  donnait  cette  loi,  par  ezemple,  I  un  coips  Ubre,  dS  toumer  k  Tentour  dhm  certafax 
otetre,  UfimtaU^  qtfil  yjmgnit  tNuarta  eflrpt  ifmpar  Inr  inqmUkm  VMi^taaum  dt  ntur 
.  |oii>0Nr«  dtau  spr  orbite  drcuUir^,  ««  ^'il  mlt  un  m*  ^  aa  tnwuff,  •u  tnfin  ilftutdrmt  quUL^ 
coruamr&t  extraordinairement :  car  naturelldoieat  JTs'Acartera  par  la  tangente.**— HV4«'  ^ 
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edier/tbe  occult  cause  of  gravitation;  and  his  writings  prove,  that 
although  he  deemed  the  particular  nature  of  the  intermediate  agency 
a  matter  of  conjecture,  the  necessity  of  some  such  agency  appeared  to 
him  indubitahle.  It  would  Eeem  that  even  now  the  majority  of  scien- 
tific men  have  not  completely  got  over  this  very  difficulty ;  for  though 
they  have  at  last  learnt  to  conceive  the  sun  attracting  the  earth  witti- 
out  any  intervening  fluid,  they  cannot  yet  conceive  the  sun  illuminating 
the  earth  without  some  such  medium. 

If,  then,  it  be  so  natural  to  the  human  mind,  even  in  its  highest 
state  of  culture,  to  be  incapable  of  conceiving,  and  on  that  ground  to 
believe  impossible,  what  is  afterwards  not  only  found  to  be  conceivable 
but  proved  to  be  true ;  what  wonder  if  in  cases  where  the  association 
is  stul  older,  more  confirmed,  and  more  familiar,  and  in  which  nothing 
ever  occurs  to  shake  our  conviction,  or  even  suggest  to  us  any  concep- 
tion at  variance  with  the  association,  the  acquired  incapacity  should 
continue,  and  be  mistaken  for  a  natural  incapacity  1  It  is  true  our  ex- 
perience of  the  varieties  in  nature  enables  us,  within  certain  limits,  to 
conceive  other  varieties  analogous  to  them.  We  can  conceive  the  sun 
or  moon  falling ;  for  although  we  never  saw  them  fall,  nor  ever  perhaps 
imagined  them  falling,  we  have  seen  so  many  other  things  rail,  that 
we  have  innumerable  familiar  analogies  to  assist  the  conception; 
which,  afi»r  all,  we  should  probably  have  some  difficulty  in  framing, 
were  we  not  well  accustomed  to  see  the  sun  and  moon  move  (or 
appear  to  move),  so  that  we  are  only  called  upon  to  'conceive  a  slight 
change  in  the  direction  of  motion,  a  circumstance  familiar  to  our  ex- 
perience. But  when  experience  affords  no  model  on  which  to  shape 
the  new  conception,  how  is  it  possible  for  us  to  form  it  ?  How,  tor 
example,  can  we  imagine  an  end  to  space  or  time  1  We  never  saw 
any  object  without  something  beyond  it,  nor  experienced  any  feeling 
without  something  following  it.  When,  therefore,  we  attempt  to 
conceive  the  last  point  of  space,  we  have  the  idea  irresistibly  raised 
of  other  points  beyond  it.  When  we  try  to  imagine  the  last  instant 
of  time,  we  cannot  help  conceiving  another  instant  afi:er  it.  Nor  is 
there  any  necessity  to  assume,  as  is  done  by  the  school  to  which  Mr. 
Whewell  belongs,  a  peculiar  fundamental  law  of  the  mind  to  account 
for  the  feeling  of  infinity  inherent  in  our  conceptions  of  space  and 
time ;  that  apparent  infinity  is  sufficiently  accounted  for  by  simpler 
and  universally  acknowledged  laws. 

Now,  in  the  case  of  a  geometrical  axiom,  such,  for  example,  as  that 
two  straight  lines  cannot  inclose  a  space— *a  truth  which  is  testified  to 
us  by  our  very  earliest  impressions  of  the  external  world — how  is  it 
possible  (whether  those  external  impressions  be  or  bo  not  the  ground 
of  our  belief)  that  the  reverse  of  the  proposition  can  be  otherwise 
than  inconceivable  to  us  1  What  analogy  have  we,  what  similar  order 
of  facts  in  any  other  branch  of  our  experience,  to  facilitate  to  us  the 
conception  of  two  straight  lines  inclosing  a  space  T  Nor  is  even  this 
all.  I  have  already  called  attention  to  the  peculiar  property  of  our 
impressions  of  form,  that  the  ideas  or  mental  images  exactly  resemble 
their  prototypes,  and  adequately  represent  them  for  the  purposes  of 
scientific  observation.  From  this,  and  fix>m  the  intuitive  character  of 
the  observation,  which  in  this  case  reduces  itself  to  simple  inspection, 
we  cannot  so  much  as  call  up  in  our  imag^ation  two  straight  lines,  in 
order  to  attempt  to  conceive  them  inclosing  a  space,  without  by  that 
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Tery  act  repeating  die  philoBopbical  experiment  which  establishes  the 
contrary.  Will  it  really  be  contended  that  the  inconc^ivableness  of 
the  thing,  under  such  circumstances,  proves  anything  against  the  ex- 
perimental origin  of  the  conviction  t  Is  it  not  clear  that  in  whichever 
mode  our  belief  in  the  proposition  may  have  originated,  the  impossi- 
bility of  our  conceiving  the  negative  of  it  must,  under  either  hypothesis, 
be  Uie  same  1  As,  then,  Mr.  Whewell  exhorts  those  who  have  any 
difficulty  in  recognizing  the  distinction  held  by  him  between  necessary 
and  contingent  truths,  to  study  geometry-^—a  condition  which  I  can 
assure  him  I  have  conscientiously  fulfilled^— I,  in  return,  with  equal 
confidence,  exhort  those  who  agree  with  Mr.  Whewell,  to  study  the 
elementary  laws  of  association ;  being  convinced  that  nothing  more  is 
requisite  than  a  moderate  familiarity  with  those  laws,  to  dispel  the 
illusion  which  ascribes  a  peculiar  necessity  to  our  earliest  inductions 
from  experience,  and  measures  the  possibility  of  things  in  themselves, 
by  the  human  capacity  of  conceiving  them. 

I  hope  to  be  pardoned  for  adding,  that  Mr.  Whewell  himself  has 
both  confirmed  by  his  testimony  the  effect  of  habitual  association  in 
giving  to  an  experimental  truth  the  appearance  of  a  necessary  one,  and 
afforded  a  strikmg  instance  of  that  remarkable  law  in  his  own  person. 
In  his  Philosophy  of  the  Inductive  Sciences  he  continually  asserts,  that 
pcopositions  which  not  onlv  are  not  self-evident,  but  which  we  know  to 
have  been  discovered  gradually,  and  by  great  efforts  of  genius  and  pa- 
tience, have,  when  once  established,  appeared  so  self-evident  that,  but 
for  historical  evidence,  it  would  have  been  impossible  to  conceive  that 
they  had  not  been  recognized  j&om  the  first  by  all  persons  in  a  sound 
state  of  their  faculties.  "  We  now  despise  those  who,  in  the  Coperni- 
can  controversy,  could  not  conceive  the  apparent  motion  of  the  sun  on 
the  heliocentric  hypothesis;  or  those  who,  in  opposition  to  Ghdileo, 
^ught  that  a  uniform  force  might  be  that  which  generated  a  velocity 
proportional  to  the  space ;  or  those  who  held  there  was  something  ab- 
surd in  Newton's  doctrine  of  the  different  refrangibility  of  differently 
colored  rays;  or  those  who  imagined  that  when  elements  combine,  their 
sensible  qualities  must  be  manifest  in  the  compound;  or  those  who  were 
reluctant  to  give  up  the  distinction  of  vegetables  into  herbs,  shrubs,  and 
trees.  We  cannot  help  thinking  that  men  must  have  been  singularly 
dull  of  comprehension  to  find  a  diificulty  in  admitting  what  is  to  us  so 
plain  and  simple.  We  have  a  latent  persuasion  that  we  in  their  place 
should  have  been  wiser  and  more  clear-sighted ;  that  we  should  have 
taken  the  right  side,  and  ^ven  our  assent  at  once  to  the  truth.  Yet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons  who,  in  such 
instances  as  the  above,  were  on  the  losing  side,  were  very  far  in  most 
cases  from  being  persons  more  prejudiced,  or  stupid,  or  nairow-minded^ 
dian  the  greater  part  of  mankind  now  are ;  and  the  cause  for  which 
they  fought  was  far  from  being  a  manifestly  bad  one,  till  it  had  been  so 
decided  by  the  result  of  the  war. ...  So  complete  has  been  the  victory 
of  truth  in  most  of  these  instances,  that  at  present  we  can  hardly  ima- 
gine the  struggle  to  have  been  necessary.  The  very  essence  of  these  tri' 
wmphs  is  J  that  they  lead  us  to  regard  the  mews  toe  reject  as  not  only  false, 
ha  inconceivable.*** 

This  last  proposition  is  precisely  what  I  contend  for ;  and  I  ask  no 

•PhUstepI^  f^liW  /hAnCjm  Apmsmp,  toL  ii,  p.  174 
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more,  in  order  to  oferthrow  the  vdiole  ^eory  of  Mr.  WfaeweH  on  llie 
nature  of  die  evidence  of  axioms.  For  what  ia  that  dieory  1  That  the 
truth  of  axioms  cannot  have  been  learnt  from  experience,  because  their 
fijaity  is  inconceivable.  But  Mr.  Whewell  himself  says,  that  we  are 
continually  led  by  the  natural  progress  of  thought,  to  regard  as  ineos^ 
ceivable  what  our  forefathers  not  only  conceived  but  believed,  nay, 
even  (he  might  have  added)  were  unable  to  conceive  the  contrary  o£ 
Mr.  Whewell  cannot  intend  to  justify  this  mode  of  thought ;  he  cannot 
mean  to  say,  that  we  can  be  right  m  regarding  as  inconceivable  what 
others  have  conceived,  and  as  self-evident  what  to  others  did  not  appear 
evident  at  all.  Afler  so  complete  an  admission  that  inconceivableneaB 
is  an  accidental  thing,  not  iimei^nt  in  the  phenomenon  itself,  but  de- 
pendent on  f the  mental  histoiy  of  the  peiaon  who  tries  to  conceive  it, 
now  can  he  ever  call  upon  us  to  reject  a  proposition  as  impossible  on 
no  oth^:  ground  than  its  inconceivableness  1  Yet  he  not  only  does  so, 
but  has  unintentionally  .afforded  some  oi  the  most  remarkable  exam* 
pies  which  can  be  cited  of  the  very  illusion  which  he  has  himself  so 
olearly  pointed  out.  We  select  as  specimens,  his  remarks  on  the  evi* 
dence  of  the  three  laws  of  motion,  and  of  the  atomic  theory. 

With  respect  to  the  laws  of  motion,  Mr.  Whewell  says :  '<  No  one 
can  doubt  that,  in  historical  fact,  these  laws  were  collected  from  expe* 
rience.  That  such  is  the  case  is  no  matter  cf  conjecture.  We  know 
the  time,  the  persons,  the  circumstances,  belonging  to  each  step  of  eadi 
discovery."*  After  such  a  testimony,  to  adduce  evidence  of  the  &et 
would  be  superfluous.  And  not  only  were  these  lavra  by  no  means 
intuitively  evident,  but  some  of  them  were  originally  paradoxes.  The 
first  law  was  especially  so.  That  a  body,  once  in  motion,  would  con- 
tinue for  ever  to  move  in  the  same  direction  with  undiminished  velo- 
city  unless  acted  upon  by  some  new  force,  was  a  proposition  which 
mankind  found  for  a  long  time  the  greatest  difficulty  in  crediting*  It 
stood  opposed  to  apparent  experience  of  the  most  familiar  kind,  which 
taught  that  it  was  the  nature  of  motion  to  abate  gradually,  and  at  last 
terminate  of  itself.  Yet  when  once  the  contrary  doctrine  was  firmly 
established,  mathematicians,  as  Mr.  Whewell  observes,  speedily  began 
to  believe  that  laws,  thus  contradictory  to  first  appearances,  and  whidh, 
even  afber  full  proof  had  been  obtained,  it  had  required  generations  to 
render  familiar  to  the  minds  of  the  scientific  world,  were  under  '*  a 
demonstrable  necessity,  compelling  them  to  be  such  as  they  arc  and 
no  other ;"  and  Mr.  Whewell,  though  he  has  "  not  ventured  absolutely 
to  pronounce"  that  idl  these  laws  "  can  be  rigorously  traced  to  an  ab- 
solute necessity  in  the  nature  of  things,"!  does  actually  think  in  that 
manner  of  tljo  law  just  mentioned ;  of  which  he  says :  **  Though  the 
discovery  of  the  first  law  of  motion  was  made,  historically  speaking,  hr 
means  ot  experiment,  we  have  now  attained  a  point  of  view  in  which 
we  see  that  it  might  have  been  certainly  known  to  be  true,  independ- 
eady  of  experience."!  Can  there  be  a  more  striking  exemplification 
dian  is  here  afforded,  of  the  effect  of  association  which  we  have  de- 
scribed t  Philosophers,  for  generations,  have  the  most  extraordinary 
difficult  in  putting  certain  ideas  together ;  they  at  last  succeed  in  doing 
BO ;  and  afler  a  sufficient  repetition  of  the  process,  they  fiiat  fancy  a 
natural  bond  between  the  ideas,  then  experience  a  growing  difficuJEty 
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which  at  last,  by  the  continuadon  of  the  same  progresfl,  becomes  an  im- 
possibility, of  severing  them  from  one  another.  If  such  be  the  pro- 
gress of  an  experimental  conviction  of  which  the  date  is  of  yesterday, 
and  which  is  in  opposition  to  first  appearances,  how  must  it  fare  widi 
those  which  are  conformable  to  appearances  familiar  from  the  first 
dawn  of  intelligence,  and  of  the  conclusiveness  of  which,  from  the 
earliest  records  of  human  thought,  no  skeptic  has  suggested  even  a  mo- 
mentary doubt 1 

The  other  instance  which  we  shall  quote  is  a  truly  astonishing  one. 
and  may  be  called  the  reductio  ad  absurdum  of  the  theory  of  inconceiv- 
ableness.  Speaking  of  the  laws  of  chemical  composition,  Mr.  Whe- 
well  says  :*  '*  That  they  could  never  have  been  clearly  understood,  and 
therefore  never  firmly  established,  without  laborious  and  exact  exper- 
iments, is  certain ;  but  yet  we  may  venture  to  say,  that  being  once 
known,  they  possess  an  evidence  beyond  that  of  mere  experiment. 
For  koWy  injacty  can  we  conceive  combinations,  otherwise  than  as  defi- 
nite in  kind  and  quantity  ?  If  we  were  to  suppose  each  element  ready 
to  combine  with  any  other  indifferently,  and  mdifferently  in  any  quan- 
tity, we  should  have  a  world  in  which  all  would  be  confusion  and  in- 
definiteness.  There  would  be  no  fixed  kinds  of  bodies;  salts,  and 
stones,  and  ores,  would  approach  to  and  graduate  into  each  other  by 
insensible  degrees.  Instead  of  this,  we  know  that  the  world  consists 
of  bodies  distmgruishable  from  each  other  by  definite  differences,  capa- 
ble of  being  classified  and  named,  and  of  having  general  propositions 
asserted  concerning  them.  And  as  we  cannot  coficeive  a  world  in  which 
this  should  not  be  the  case,  it  would  appear  that  we  cannot  conceive  a 
state  of  things  in  which  the  laws  of  the  combination  of  elements  should 
not  be  of  that  definite  and  measured  kind  which  we  have  above  asserted." 

That  a  philosopher  of  Mr.  Whewell's  eminence  should  gravely  as- 
sert that  we  cannnot  conceive  a  world  in  which  the  simple  elements 
would  combine  in  other  than  definite  proportions ;  that  by  dint  of  med- 
itating on  a  scientific  truth,  the  original  discoverer  of  which  is  still  living, 
he  should  have  rendered  the  association  in  his  ovm  mind  between  the 
jidea  of  combination  and  that  of  constant  proportions  so  familiar  and  in- 
timate as  to  be  unable  to  conceive  the  one  fact  without  the  other ;  is  so 
signal  an  instance  of  the  law  of  human  nature  for  which  I  am  contend- 
ing, that  one  word  more  in  illustration  must  be  quite  superfluous.  I 
shall,  only,  therefore,  express  my  satisfaction  that  so  long  as  the  pro* 
gross  of  scientific  instruction  has  not  rendered  this  association  as  indis- 
soluble in  the  minds  of  most  people  as  Mr.  Whewell  finds  it,  the 
majority  of  mankind  will  be  fairly  able  to  judge,  from  this  example,  of 
the  value  of  the  evidence  which  he  deems  sufficient  to  prove  that  a 
scientific  proposition  might  be  known  to  be  true  independently  of 
experience.t 

•  Ph3o$ophy  of  the  Inductive  Sdeneeet  i.,  384,  385. 

t  The  (Quarterly  Review  for  June,  1841,  contains  an  article,  of  great  ability,  on  Mr. 
WheweU's  two  great  works,  the  writer  of  which  maintains,  on  the  subject  of  axioms,  the 
doctrine  advanced  in  the  text,  that  the^r  are  generalizations  from  experience,  and  supports 
that  opinion  hj  a  line  of  argument  strikingly  coinciding  with  mine.  When  I  state  that  the 
whole  of  the  present  chapter  was  written  before  I  had  seen  the  article  (the  greater  part, 
indeed,  before  it  was  published),  it  is  not  my  object  to  occupy  the  reader's  attention  with  a 
matter  so  unimportant  as  the  degree  of  onpi^natity  which  may  or  may  not  belong  to  any 

Sortion  of  my  own  speculations,  but  to  obtam  for  an  opinion  which  is  opposed  to  reigning 
octrines,  the  recommendation  derived  from  a  striking  concurrence  of  sentiment  between 
two  inquirers  entirely  independent  of  one  another.  I  have  much  pleasure  in  citing  from  • 
writer  of  the  extensive  acquiraments  in  physical  and  metapbysicad  knowledge  and  thA  c^ 
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CHAPTER  VI. 

THE  BAMB  BOBJEOT  OOJUTIHUIfilX 

f  1.  In  the  examination  which  formed  the  subject  of  the  last  chapter, 
into  the  nature  of  the  evidence  of  those  deductive  sciences  which  aie 
commonly  represented  to  be  systems  of  necessary  truth,  we  have  been 
led  to  the  following  conclusions.  The  results  of  those  sciences  are 
indeed  necessary,  in  the  sense  of  necessarily  following  from  certain  first 
jHTinciples,  commonly  called  axioms  and  definitions ;  of  being  certainly 
true  it  those  axioms  and  definitions  are  so.    But  their  claim  to  the 

ptdty  cf  syitoimitic  thou^t  which  ttie  uticle  erincea,  paaoacea  so  ramarkably  in  imiaai 
with  my  own  views  as  the  following  :— 

**  The  truths  of  geometry  are  summed  up  and  embodied  in  its  definitions  and  axioms.  .  . 
liet  na  turn  to  the  axioma,  and  what  do  we  find  ?    A  string  of  propoaitiona  conoernlBg 


BMgnitude  in  the  abstract,  which  are  et^uaUy  true  of  space,  time,  force,  number,  and  every 
other  magnitude  susceptible  of  aggregation  and  subdiTision.  Such  propositions,  where  they 
are  nbt  mere  definitions,  as  some  of  them  are,  carry  their  inductive  origin  on  the  face  « 
their  emmdation. . . .  Those  which  declare  that  two  straight  lines  cannot  inclose  a  space, 
and  that  two  straight  lines  which  cut  one  another  cannot  both  be  parallel  to  a  third,  are  in 
leality  the  only  ones  which  express  characteristic  properties  of  space,  and  these  it  will  be 
worth  while  to  consider  more  nearly.  Now  the  only  clear  notion  we  can  form  of  atraight- 
neas  is  uniformity  of  direction,  for  space  in  its  ultimate  analysis  is  nothing  but  an  assem- 
blage  of  distances  and  directions.  And  foot  to  dwell  on  the  notion  of  continued  contem* 
plation,  i.  «.,  mental  experience,  as  incluaed  in  the  very  idea  of  uniformity ;  nor  on  that  of 
bansfer  of  the  contemplating  bein^  from  point  to  pomt,  and  of  experience,  during  sock 
tranafer,  of  the  homoseneity  of  the  mterval  passed  over)  we  cannot  even  propose  the  propO' 
■ition  in  an  inteUigible  form,  to  any  one  whose  experience  ever  since  he  was  bom  has  not 
assated  him  of  the  foct.  The  uuty  of  direction,  or  that  we  cannot  march  from  a  ^tsd 
point  by  more  than  one  path  direct  to  Che  same  object,  is  matter  of  practical  expenenoe 
long  before  it  can  by  possibility  become  matter  of  abstract  thought.  W*  cannot  attmnpl 
mentally  to  eamnplify  the  eonditimt  of  the  aeetrtioHiK'an  imagmary  caee  oppoeed  to  it,  withont  vi- 
•  eUamg  our  habitaal  rocoUeetion  of  the  oaiperience,  and  defacing  oar  wutOal  pictare  qf  apaee  aa 
grounded  on  ii.  What  but  experience,  we  may  ask,  can  possibly  assure  us  of  the  homo- 
geneity of  the  parts  of  distance,  time,  force,  and  measumble  aggregates  in  general,  on 
which  the  truth  of  the  other  axiooks  depends  t  As  regards  the  latter  axiom,  after  what  baa 
been  said  it  must  be  clear  that  the  very  same  course  of  romarka  equally  applies  to  its  case, 
and  that  iU  truth  is  quite  as  much  forced  on  the  mind  as  that  of  the  former  by  daily  and 
hourly  experience, . . .  tn^fadtng  ahoaye,  he  it  ohemied,  in  oar  notion  ofexperiewe,  that  vhich  i* 
gtimi  by  eontentplation  of  the  inward  jrichire  isUeA  the  mmd  forme  to  itoel/in  any  prepoeed  com, 
or  which  it  arbitrarify  eeleete  ae  an  emai^le—euch  fictwre.  m  wtue  of  the  extreme  einqtlidty  of  thete 
primary  relatione,  being  called  u^bylhe  imaginaium  with  ae  much  vioidneee  and  cleameee  ae  eoM 
he  done  by  any  oaUmM  impmeuei,  whkh  ie  the  only  meeming  we  can  attach  to  the  word  m/infsioR, 
at  applied  to  each  relatione.** 

And  again,  of  the  axioms  of  mechanics : — "  As  we  admit  no  such  propositions,  other  than 
as  truths  inductively  collected  from  observation,  even  in  geometry  itself,  it  can  hardly  bo 
flOEpectad  that,  in  a  acienoe  of  obvioualy  contingent  relatiDna,  we  ahonki  aoqnieace  in  a  con- 
trary view.  Let  ns  take  one  of  these  axioms  and  examine  ita  evkience :  for  instance,  that 
equal  forces  perpendicnlady  apnlied  at  the  opposite  ends  of  equal  arms  of  a  straight  lever 
inll  balance  eaai  other,  what  out  exnerience,  we  may  ask,  in  the  first  place,  can  poesiUy 
inform  us  that  a  force  so  applied  will  have  any  tendency  to  turn  the  lever  on  its  centre  it 
all?  or  that  force  can  be  so  transmitted  along  a  rigid  line  perpendicular  to  its  direction,  ts 
to  act  elsewhere  in  space  thsn  along  its  own  line  of  action  f  Surely  this  is  so  far  from  be- 
ing self-evident  that  it  has  even  a  paradoxical  appearance,  which  is  only  to  be  removed  by 
giving  our  lever  thickness,  material  composition,  and  molecular  powers.  Again  we  coo- 
dvde,  that  the  two  forceiL  being  equal  arid  applied  under  preciBeiy  similar  circumstance^ 
■mst,  if  they  exert  any  effiirt  at  all  to  turn  the  lever,  exert  equal  and  opposite  effDrto:  but 
what  it  priori  reasoning  can  possibly  asaure  us  that  they  do  act  under  precisely  similar  cir- 
cumstances ?  that  poinu  which  diflkr  in  place,  are  similarly  circumstanced  as  regards  tbe 
•xeition  of  force  7  that  universal  space  may  not  have  relations  to  universal  force — or,  at  all 
events,  that  the  organization  of  the  material  univerae  may  not  be  such  as  to  place  that  por- 
tion a/ apace  occupied  by  it  in  auch  relations  to  the  forces  exerted  in  it,  as  may  invalioats 
the  absolute  similarity  of  circumstances  assumed  ?  Or  we  may  argue,  what  have  we  to  do 
with  the  notion  of  angular  movement  in  tbe  lever  at  all  7  The  case  is  one  of  rest,  and  of 
qpieacent  deatiuction  of  force  by  foiee.   Now  how  is  this  deitraction  efiected  T    AasuiedQy 
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character  of  seoessity  in  lUky  aeaatb  bejcnid  diis,  as  implyiBg  an  evidence 
independent  of  and  supexior  to  obe^rvalion  and  expenenoe,  must  depend 
upon  the  previous  establishment  of  such  a  claim  m  favor  of  the  definir 
tions  and  axioms  thenuelvea.  With  regard  to  axionta,  we  found  that, 
considered  as  experimental  truths,  tfaey  rest  upon  superabundant  and 
obvious  evidence.  We  inquired,  whether,  since  this  is  the  case,  it  be 
necessary  to  suppose  any  other  evidence  of  those  troths  than  experi*' 
mental  evidence,  any  other  arim  for  our  belief  of  them  than  an  experi^ 
mental  origin.  We  decided,  mat  the  burden  of  pro<^  lies  with  those 
who  maintain  the  affirmative,  and  we  examined,  at  considerable  length, 
such  arguments  as  they  have  produced*  The  examination  having  led 
to  the  rejection  of  those  arguments,  we  have  thought  ourselves  war*-- 
ranted  in  concludb:^  that  axioms  are  but  a  class,  the  highest  class,  of 

bj  the  counterpreaaire  whkli  rapports  the  fulcrum.  But  would  not  this  destnictioii. 
equally  arifle,  and  bv  the  same  amount  of  counteracting  force,  if  each  force  simply  pressed 
its  own  half  of  the  lever  against  the  fulcrum  ?  And  what  can  assure  us  that  it  is  not  so,' 
except  removal  of  one  or  other  force,  and  consequent  tilting  of  the  lever  7  The  other  ftu^ 
dsmental  axiom  of  ststica,  that  the  pxessure  on  the  point  of  rapport  is  the  ram  of  the 
weights  ...  is  merely  a  scientific  transformation  and  more  refined  mode  of  stating  a  coarse 
and  otynous  reralt  or  univeisal  experience,  vis.,  that  the  weight  of  a  rigid  body  is  the  same, 
bsodle  it  or  raspepd  it  in  what  position  or  bv  what  point  we  will,  and  that  whatever  sus- 
tains it  sustains  its  total  weignt.  AssuredW,  as  Mr.  Whewell  justly  remarks,  *  No  one 
probably  ever  made  a  trial  for  the  purpose  of  showing  that  the  presrare  on  the  rapport  is 
•qual  to  the  sum  of  the  weights.' . . .  But  it  is  precisely  because  in  every  action  or  his  life 
from  earliest  infancv  he  has  been  continually  making  the  trial,  and  seeing  it  made  bv  every 
other  living  beio^  aoout  him,  that  he  never  dreams  of  staking  its  result  on  one  additional 
attempt  made  with  scientific  accuracy.  This  would  be  as  if  a  man  should  resolve  to  de 
cide  by  experiment  whether  his  eyes  were  usefol  for  the  purpose  of  seeing,  by  hermetically 
sealing  himself  op  for  half  an  hour  in  a  metal  case." 

On  the  '*  paradox  of  universal  propositions  obtained  by  experience,**  the  same  vmter 
says :  "  If  there  be  necessary  and  universal  truths  expressible  m  propositions  of  axiomatic 
MmpUcity  and  obviousness,  and  having  for  their  rabject-matier  the  elements  of  all  our  ex- 
perience and  all  our  knowledge,  rarely  these  are  the  troths  which,  if  experience  rag^ests  to 
US  any  truths  at  all,  it  ought  to  raggest  most  resdiW,  clearly,  and  unceasingly.  Ifit  wers 
a  trath,  universal  and  necessary,  that  a  aet  is  spread  over  the  whole  surface  of  every  plaii< 
etary  globe,  we  should  not  travel  fiur  on  our  own  without  getting  entangled  in  its  mashes, 
and  nnking  the  necessity  of  some  means  of  extrication  an  axiom  of  locomotion.  .  .  .There 
is,  therefore,  nothing  paradoxical,  but  the  reverse,  in  our  being  led  by  observation  to  a  re* 
cognition  of  rach  trutns,  as  general  propositions,  coextensive  at  least  with  all  human  expe^ 
rience.  That  they  pervade  all  the  objects  of  experience,  must  enrare  their  continual  rag- 
gestion  6y  experience :  that  they  are  true,  must  ensure  that  consistency  of  raggestion,  that 
Seration  of  uncontradicted  assertion,  which  commands  implicit  aasent,  and  removes  sll  oc^ 
casion  of  exception ;  that  they  are  simple,  and  admit  of  no  misunderwtanitiug,  must  secum 
their  admission  by  every  mind." 

**  A  truth,  necessary  and  universal,  relative  to  any  object  of  our  knowledge,  must  verify 
itself  in  every  instance  where  that  object  is  before  our  contemplation,  and  if  at  the  sama 
thne  it  be  simple  and  intelligible,  its  verification  must  be  obvious.  T%e  eentiment  ofnuh  « 
tnttk  eamnoty  ther^ore,  but  be  preeent  to  ov  minda  Mfketiever  that  ebjeet  is  contemplated^  Mui  mM$i 
therefore  make  a  van  ef  the  mantalpktute  or  idea  ^  that  otjeetwhiA  we  m 

before  our  imagmation AQ  jfropoeitione^  therefore,  become  not  only  untrue  but  ineonceioable,  if 

. . .  axioms  be  violated  in  their  enunciation.'' 

Another  high  authority  (if  indeed  it  be  anottier  authority)  may  be  cited  ui  favor  of  the 
doctrine  that  axioBU  zest  upon  the  evidenee  of  induction.  *' The  sxioms  of  geometry  then- 
selves  may  be  regarded  as  in  some  sort  an  appeal  to  experience,  not  corporeal,  but  mental 
When  we  say,  the  whole  is  greater  than  its  part,  we  announce  a  general  fact,  which  rests, 
it  is  trae.  on  our  ideas  of  whole  and  part ;  but,  in  abstracting  theee  notions,  we  begin  by 
considermg  them  as  rabsistiag  in  space,  and  time,  and  body,  and  again,  in  linear,  and  ra- 
perficial,  and  solid  space.  Again,  when  we  say,  the  equals  of  equals  are  equal,  we  men- 
tally make  comparisons,  in  equal  spaces,  equal  times,  &c.,  so  that  these  axioms,  however  self- 
evident,  are  still  genenl  propositions  so  far  of  the  inductive  kind,  that,  independently  of  ex» 
perience,  they  would  not  present  themselves  to  the  mind.  The  only  dinsrence  between 
these  and  yuoms  obtained  from  extensive  induction  is  this,  that,  in  raising  the  axioms  of 
geometry,  the  instances  offer  themselves  spontaneouslv,  and  without  the  trouble  of  search, 
and  are  few  and  simple ;  in  raising  those  of  nature,  they  are  infinitely  numerous,  compUp 
cated,  and  remote,  so  that  the  most  diligent  research  and  the  utmost  acuteness  are  required 
to  unravel  their  vreb  and  place  their  meaning  in  evidence."— SiE  J.  Hmsohil  s  Dueomee 
mthMStud^^  Natural  Fkilcoefhif,  pp.  M,  96. 
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mductioiis  from  experience :  tbe  simpleBt  and  easiest  caaes  of  generali- 
zation from  the  &ct8  fumisbed  to  us  oy  our  senses  or  by  our  internal 
eomsciousness. 

While  tbe  axioms  of  demonstratiye  sciences  thus  appeared  to  be 
experimental  troths,  the  definitions,  as  they  are  incorrectly  called,  of 
those  sciences,  were  found  by  us  to  be  generalizations  from  experience 
which  are  not  even,  accurately  speaking,  truths ;  being  propositions  in 
which,  while  we  assert  of  some  kind  of  object,  some  property  or  prop- 
erties which  observation  shows  to  belong  to  it,  we  at  tne  same  time 
deny  that  it  possesses  any  other  properties,  although  in  truth  other 
properties  do  w  every  individual  instance  accompany,  and  in  most  or 
even  in  all  instances,  modify  the  property  thus  exclusively  predicated. 
The  denial,  therefore,  is  a  mere  fiction,  or  supposition,  made  for  the 
purpose  of  excluding  the  consideration  of  those  modifying  circum- 
stances, when  their  influence  is  of  too  trifling  amount  to  be  worth  con- 
sidering, or  adjourning  it,  when  important,  to  a  more  convenient 
moment. 

From  these  considerations  it  would  appear  that  Deductive  or  De- 
monstrative Sciences  are  all,  without  exception.  Inductive  Sciences : 
that  their  evidence  is  that  of  experience,  but  that  they  are  also,  in  virtue 
of  the  peculiar  character  of  one  indispensable  portion  of  the  general 
formulas  according  to  which  their  inauctions  are  made.  Hypothetical 
Sciences.  Their  conclusions  are  only  true  upon  certain  suppositions, 
which  are,  or  ought  to  be,  approximations  to  the  truth,  but  are  seldom, 
if  ever,  exactly  true ;  and  to  this  hypothetical  character  is  to  be  ascribed 
the  peculiar  certainty,  which  is  'supposed  to  be  inherent  in  demon- 
stration. 

What  we  have  now  asserted,  however,  cannot  be  received  as  univer- 
sally true  of  Deductive  or  Demonstrative  Sciences  until  verified  by 
being  applied  to  the  most  remarkable  of  all  those  sciences,  that  of  Num- 
bers ;  the  theory  of  the  Calculus ;  Arithmetic  and  Algebra.  It  is  harder 
to  believe  of  the  doctrines  of  this  science  than  of  any  other,  either  that 
they  are  not  truths  A  priori^  but  experimental  truths,  or  that  their  pe- 
culiar certainty  is  owing  to  their  bein^  not  absolute  but  only  conditional 
truths.  This,  therefore,  is  a  case  which  merits  examination  apart ;  and 
the  more  so,  because  on  this  subject  we  have  a  double  set  otdoccrines 
to  contend  with;  that  of  Mr.  Whewell  and  the  d  priori  philosophers  on 
one  side ;  and  on  the  other,  a  philosophical  theory  the  most  opposite 
to  theirs,  which  was  at  one  time  very  generally  received,  and  is  still 
far  from  being  altogether  exploded  among  metaphysicians. 

§  2.  This  theory'attempts  to  solve  the  difficulty  apparently  inherent 
in  the  case,  by  representing  the  propositions  of  the  science  of  numbers 
as  merely  verbal,  and  its  processes  as  simple  transformations  of  lan- 
guage, substitutions  of  one  expression  for  another.  The  proposition. 
Two  and  one  are  equal  to  three,  according  to  these  philosophers,  is  not 
a  truth,  is  not  the  assertion  of  a  really  existing  fact,  but  a  aefinition  of 
the  word  three ;  a  statement  that  mankind  have  agreed  to  use  the  name 
three  as  a  sign  exactly  equivalent  to  two  and  one ;  to  call  by  the  former 
name  whatever  is  caUed  by  the  other  more  clumsy  phrase.  According 
to  this  doctrine,  the  longest  process  in  algebra  is  but  a  succession  of 
changes  in  terminology,  by  which  equivalent  expressions  are  substi- 
tuted one  for  another  \  a  series  of  translations  of  the  same  fact,  from 
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One  into  another  language :  though  how,  after  such  a  series  of  transla- 
tions, the  £mX  itself  comes  out  changed,  (as  when  we  demonstrate  a  new 
geometrical  theorem  hj  algebra,)  &ey  have  not  explained ;  and  it  is  a 
difficulty  which  is  fatal  to  their  theory. 

It  must  be  acknowledged  that  there  are  peculiarities  in  die  processes 
of  arithmetic  and  algebra  whidi  render  the  above  theory  very  plausi- 
ble, and  have  not  unnaturally  made  those  sciences  the  stronghold  of 
Nominalism.  The  doctrine  that  we  can  discover  fects,  detect  the 
hidden  processes  of  nature,  by  an  artful  manipulation  of  language,  is 
so  contrary  to  common  sense,  that  a  pOTson  must  have  made  some 
advances  in  philosophy  to  believe  it ;  men  fly  to  so  paradoxical  a  belief 
to  avoid,  as  they  thmk,  some  even  greater  difficulty,  which  the  vulgar 
do  not  see.  What  has  led  many  to  believe  that  reasoning  is  a  mere 
verbal  process,  is,  that  no  other  theory  seemed  reconcilable  with  die 
nature  of  the  Science  of  Numbers.  For  we  do  not  carry  any  ideas 
along'  with  us  when  we  use  the  symbols  pf  arithmetic  or  of  algebra. 
In  a  geometrical  demonstration  we  have  a  mental  diagram,  if  not  one 
upon  paper ;  AB,  AC,  are  present  to  our  imagination  as  lines,  inter- 
secting other  lines,  forming  an  angle  with  one  another,  and  the  like ;  , 
but  not  so  a  and  3.  These  may  represent  lines  or  any  other  magni- 
tudes, but  those  magnitudes  are  never  thought  of;  nol3iing  is  realized 
in  our  imagination  but  a  and  b.  The  ideas  which,  on  the  particular 
occasion,  they  happen  to  represent,  are  banished  from  the  mind  during 
every  intermediate  part  of  the  process  between  the  beginning,  when 
the  premisses  are  translated  £rom  things  into  si^ns,  and  the  end,  when 
the  conclusion  is  translated  back  from  signs  mto  things.  Nothing, 
then,  being  in  the  reasoner's  mind  but  the  symbols,  what  can  seem 
more  inadmissible  than  to  pretend  that  the  reasoning  process  has  to  do 
with  anything  more  ?  We  seem  to  have  come  to  one  of  Bacon's  Pre- 
rogative Instances ;  an  easperitnenttim  cruets  on  the  nature  of  reasoning 
itself. 

Nevertheless  it  will  appear  on  consideration,  that  this  apparently  so 
decisive  instance  is  no  instance  at  all ;  that  there  is  in  every  step  of 
an  arithmetical  or  algebraical  calculation  a  real  induction,  a  real  infer- 
ence of  facts  from  facts;  and  that  what  disguises  the  induction 
18  simply  its  comprehensive  nature,  and  the  consequent  extreme 
genersdity  of  the  language.  All  numbers  must  be  numbers  of  some- 
thing :  there  are  no  such  things  as  numbers  in  the  abstract.  Ten  must 
mean  ten  bodies,  or  ten  sounds,  or  ten  beatings  of  the  pulse.  But 
though  numbers  muat.be  numbers  of  something,  they  may  be  numbers 
of  anything.  Propositions,  therefore,  concerning  numbers,  have  the 
remarkable  peculiarity  that  they  are  propositions  concerning  all  things 
whatever;  all  objects,  all  existences  of  every  kind,  known  to  our 
experience.  All  things  possess  quantity ;  consist  of  parts  which  can 
be  numbered ;  and  in  that  character  possess  ail  the  properties  which 
are  called  properties  of  numbers.  That  half  of  four  is  two  must  be 
true  whatever  the  word  four  represents,  whether  four  men,  four  miles, 
or  four  pounds  weight.  We  need  only  conceive  a  thing  divided  into 
four  equal  parts,  (and  all  things  may  be  conceived  as  so  divided,)  to  h0 
able  to  predicate  of  it  every  property  of  the  number  four,  that  is, 
every  arithmetical  proposition  in  wnich  the  number  four  stands  on  one 
side  of  the  equation.  Algebra  extends  the  generalization  still  further  t  * 
every  number  represents  that  particular  number  of  all  things  without 
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distinction,  but  every  algebraical  aymbbl  doee  mora,  it  repreaenta  all 
ntunbeia  without  dialiBctioii.  Aa  aoon  aa  we  conceire  a  thing  cBvided 
into  equal  parts,  without  knowing  mto  wkat  numbers  of  parts,  we  may 
call  it  a  or  a;,  and  apply  to  it,  without  danger  of  error,  every  alge- 
braical formula  in  the  booka.  The  propoaition,  2(«  +  b)^^2a  +  2b ^ 
is  a  truth  ooextenaiye  with  ibe  creation.  Since  then  algebraical 
truths  are  true  of  all  things  whatever,  asd  not,  like  those  of  geometrr, 
true  of  linea  only  or  anglea  only,  it  is  do  wonder  that  the  symbols 
.should  not  excite  in  our  minds  ideas  of  any  things  in  particular. 
When  we  demonstrate  the  forty-seventh  propositkm  of  Euclid,  it  is 
not  necessary  that  the  words  should  raise  m  us  an  image  of  all  right- 
angled  triangles,  but  only  of  some  one  right-angled  triangle :  so  in 
algebra  we  need  not,  under  the  symbol  o,  picture  to  ourselves  all 
thmgs  whatever,  but  only  some  one  thing ;  why  not,  then,  the  letter 
itself?  The  mere  written  characters,  a,  b,  x,  y,  z,  serve  as  well  for 
^presentatives  of  Things  in  general,  as  any  more  complex  and 
apparently  more  concrete  conception.  That  we  are  conscious  of 
tb^n  however  in  their  character  of  things,  and  not  of  mere  siffus,  is 
evident  from  the  fact  that  our  whole  process  of  reasoning  is  earned  on 
by  predicating  of  them  the  properties  of  things.  In  resolving  an 
algebraic  equation,  by  what  rules  do  we  proceed  ?  By  applying  at 
each  step  to  «,  ^,  and  x,  the  proposition  that  equals  added  to  equals 
make  equals ;  that  equaJa  taken  m>m  equala  leave  equals ;  and  other 
propositions  founded  upon  these  two.  These  are  not  properties  of 
language,  or  of  aigna  aa  such,  but  of  magnitudes,  which  is  as  much  as 
to  say,  of  all  things.  The  inferences,  therefore,  which  are  auccessively 
drawn,  are  inferences  concerning  Things,  not  symbols;  although  aa 
any  Things  whatever  will  aerve  the  turn,  there  ia  no  necessity  for 
keeping  the  idea  of  the  Thing  at  aB  distinct,  and  consequently  tbe 
process  of  thought  mav,  in  this  case,  be  allowed  vrithout  danger  to  do 
what  all  processes  of  uioueht,  when  they  have  been  performed  often, 
will  do  if  permitted,  namely,  to  become  entirely  mechanical.  Hence 
the  general  language  of  algebra  comes  to  be  used  familiarly  without 
exciting  ideas,  aa  all  other  general  lan^age  is  prone  to  do  from  mere 
habit,  Uiough  in  no  other  case  than  this  can  it  be  done  with  complete 
safety.  But  when  we  look  back  to  see  from  whence  the  probative 
force  of  the  process  is  derived,  we  find  that  at  every  single  step, 
vnless  we  suppose  ouroehres  to  be  thinking  and  talking  of  the  things, 
and  not  the  mere  i^ibbols,  the  evidence  i^ls. 

There  is  another  circumstance,  which,  still  more  than  that  which  we 
have  now  mendoned,  gives  plausibility  to  the  notion  that  the  proposi- 
tions of  arithmetic  and  algebra  are  merely  verbal.  This  is,  that  when 
considered  as  propositions  respecting  Thmgs,  they  all  have  the  appear- 
ance of  being  identical  propositions.  The  assertion,  Two  and  one 
are  equal  to  three,  considered  as  an  assertion  respecting  objects,  aa 
fi>r  instance  **  Two  pebblea  and  one  pebble  are  equal  to  three  peb- 
bles," does  not  affirm  equality  between  two  collections  of  pebbles,  but- 
absolute  identity.  It  affimyi  that  if  we  put  one  pebble  to  two  pebblea, 
those  very  pebbles  are  three.  The  objects,  therefore,  beii^  the  very 
same,  and  the  mere  assertion  that  **  objects  ai-e  themselves*'  being  in- 
significant, it  seems  but  natural  to  consider  the  proposition,  Two  and 
•one  are  equal  to  three,  as  asserting  mere  identity  of  signification  be- 
tween the  two  names. 
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This,  however,  though  it  looks  bo  plausible,  wfll  not  stand  exBuift^ 
fUdon*  The  expression,  ^  two  pebbles  and  ona  pebble,"  and  die  ex* 
pression,  **  ihtee  pebbles,"  stand  indeed  for  the  same  aggregation  of 
objects,  but  they  by  no  means  stand  £ar  the  same  physical  met.  Thejp 
mre  names  of  the  same  objects,  but  of  diose  objects  in  two  diflbrent 
fltatea :  though  they  deoot»  the  same  things,  their  ownocation  is  differ^ 
ent.  Three  pebbles  in  two  separate  parcels,  and  three  pebbles  in 
one  parcel,  do  not  make  the  same  impression  on  our  senses ;  and  the  as- 
sertion that  the  Tery  same  pebbles  may  by  an  alteration  of  place  and  by 
arrangement  be  made  to  fnroduce  either  the  one  set  of  sensations  or  the 
otl^,  though  it  is  a  very  faaoiliar  proposition,  is  not  an  identical  one. 
It  is  a  tmth  known  to  us  by  early  and  constant  experience :  an  indac^ 
dv0  truth :  and  such  truths  are  the  foundation  of  the  science  of  Num- 
ber. The  fiindamental  truths  of  that  science  all  rest  imon  the  evidenoe 
of  sense ;  diey 'are  proved  by  showing  to  our  eyes  and  our  fingezB  that 
any  given  number  of  objects,  ten  balls  for  example,  may  by  separatioa 
and  rearrangement  exhibit  to  our  senses  all  the  different  sets  of  num* 
bers  the  sum  of  which  is  equal  to  ten.  All  the  improved  methods  of 
teaching  arithmetic  to  children  proceed  upon  a  knowledge  of  this  fact 
All  who  wish  to  carry  the  child's  mind  along  with  them  in  leammg 
arithmetic ;  all  who  (as  Dr.  Biber  in  his  remarkable  Leciuret  on  Mdih 
tatifm  expresses  it)  wish  to  teach  numbers,  and  not  mere  ciphers — ^noW 
teach  it  uirough  the  evidence  of  the  senses,  in  the  manner  we  have 
described.* 

We  may,  if  we  please,  call  the  proposition  "  Three  is  two  and  ene," 
a  definition  of  the  number  three,  and  assert  that  arithmetic^  as  it  has 
been  asserted  that  geometiy,  is  a  science  founded  upon  definitions.  But 
they  Bxe  definitions  in  the  geometrical  sense,  not  tke  logical ;  assening 
not  the  meaning  of  a  term  only,  but  along  with  it  an  observed  matter 
of  fact.  The  proposition,  "  A  circle  is  a  figure  bounded  by  a  line  which 
has  all  its  pomts  equally  distant  fi'om  a  point  within  it,"  is  called  the 
definition  of  a  circle;  but  the  preposition  from  which  so  many  coas^ 

rtices  fi)llow,  and  which  is  really  a  first  principle  d  geometry,  is, 
figures  answering  to  this  description  exist.  And  uius  we  may 
call,  *'  Three  is  two  and  one,"  a  definition  <^  three ;  but  the  calcuhh 
tions  which  depend  upon  that  proposition  do  tiot  follow  from  the  defi- 
nition itself  but  from  an  arithmetical  theorem  presupposed  in  it,  namely, 
that  collections  of  objects  exist,  which  while  they  impress  the  senses 
thus,  o^,  may  be  separated  into  two  parts,  thus,  oo  o.  This  propo* 
•ition  being  granted,  we  term  all  such  parcels  Threes,  after  Which  the 
enunciation  of  the  above-mentioned  physical  fact  will  serve  also  fcKr  a 
definition  of  the  word  Three. 

The  Science  of  Number  is  thus  no  exception  to  the  conclusion  we 
pseriously  arrived  at,  that  the  processes  even  of  deductive  sciences  are 
altogether  inductive,  and  that  ^ir  first  principles  are  generalizations 

*  See,  for  illuatrations  of  various  aorta,  Profeaaor  Lsaui^a  Phihtmpky  o/Anihmaic;  and 
see  also  two  of  the  most  efficient  books  ever  written  for  training  the  infant  intellect, 
Mr.  HoBAOB  GKAirT*8  Arkhmttie  for  Ymmg  CAiMhm,  and  his  Sm>9nd  Stag»  9/ ArUhmdie, 
Mh  published  by  the  Society  for  the  Diffusioo  of  Useful  Knowledge. 

"  Number,"  says  the  reviewer  of  Mr.  Whewell,  already  cited,  "  we  cannot  help  regarding 
■s  aa  abstraction,  and  consequently  its  general  properties  or  its  axioms  to  be  of  neeessitv 
Indoctiveljr  eonclwied  from  the  consideratioD  of  particular  oases.  And  surely  this  is  ths 
way  in  which  children  do  acquire  their  knowledge  of  liumber,  and  in  which  they  leara  ii^ 
iUdoms.  The  apples  and  the  marbles  are  put  in  requisition,  and  through  the  multitude  of 
^Bgerbreed  nuts  their  ideas  acquire  clearaessi  precision,  and  ganeraUty." 
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from  experience.  It  remams  to  be  examined  whether  this  science 
resembles  geometry  in  the  further  circumstance,  that  some  of  its  indue* 
tions  are  not  exactly  true ;  and  that  the  peculiar  certainty  ascribed  to 
it,  on  account  of  which  its  propositions  are  called  Necessary  Truths,  is 
fictitious  and  hypothetical,  being  true  in  no  other  sense  than  that  those 
propositions  necessarily  follow  m>m  the  hypothesis  of  the  truth  of  prem- 
isses which  are  avowealy  mere  approximations  to  truth. 

§  3.  The  inductions  of  arithmetic  are  of  two  sorts :  first,  those  which 
we  have  just  expounded,  such  as  One  and  one  are  two,  Two  and  one 
are  three,  &c.,  which  may  be  called  the  definitions  of  the  various 
numbers,  in  the  improper  or  geometrical  sense  of  the  word  Definition; 
and  secondly,  the  two  following  axioms :  The  sums  of  equals  are  equal. 
The  differences  of  equals  are  equal.  These  two  are  sufficient ;  for  the 
corresponding  propositions  respecting  unequaJs  may  b'e  proved  from 
these,  by  the  process  well  known  to  mathematicians  under  the  name  of 
reductio  ad  absurdum. 

These  axioms,  and  likewise  the  so-called  definitions,  are,  as  already 
shown,  results  of  induction ;  true  of  all  objects  whatever,  and,  as  it  may 
seem,  exactly  true,  without  any  hypothetical  assumption  of  unqualified 
truth  where  an  approximation  to  it  is  all  that  exists.  The  conclusions, 
therefore,  it  will  naturally  be  inferred,  are  exactly  true,  and  the  science 
of  number  is  an  exception  to  other  demonstrative  sciences  in  this,  that 
the  absolute  certainty  which  is  predicable  of  its  demonstrations  is  indc»- 
pendent  of  all  hypomesis. 

On  more  accurate  investigation,  however,  it  will  be  found  that,  even 
in  this  case,  there  is  one  hypothetical  element  in  the  ratiocination.  In 
all  propositions  conceminff  numbers,  a  condition  is  implied,  without 
which  none  of  them  would  be  true ;  and  that  condition  is  an  assump* 
tion  which  may  be  false.  The  condition  is,  that  1=1;  that  all  the 
numbers  are  numbers  of  the  same  or  of  equal  units.  Let  this  be  doubt* 
fill,  and  not  one  of  the  propositions  of  arithmetic  will  hold  true.  How 
can  we  know  that  one  pound  and  one  pound  make  two  pounds,  if  one 
of  the  pounds  may  be  troy,  and  the  other  avoirdupois  1  They  may  not 
make  two  pounds  of  either,  or  of  any  weight.  How  can  we  know  that 
a  forty-horse  power  is  always  equal  to  itself,  unless  we  assume  that  all 
horses  are  of  equal  strength  1  It  is  certain  that  1  is  always  equal  in 
number  to  1 ;  and  where  the  mere  number  of  oljects,  or  of  the  parts 
of  an  object,  without  supposing  them  to  be  equivalent  in  any  other 
respect,  is  all  that  is  material,  dae  conclusions  of  arithmetic,  so  fiur  as 
they  go  to  that  alone,  are  true  without  mixture  of  hypothesis.  There 
are  a  few  such  cases ;  as,  for  instance,  an  inquiry  into  the  amount  of 
p<^ulation  of  any  country.  It  is  indifferent  to  that  inquiry  whether 
they  are  grown  people  or  children,  strong  or  weak,  tall  or  short ;  the 
only  thing  we  want  to  ascertain  is  then*  number.  But  whenever,  from 
equality  or  inequality  of  number,  equality  or  inequality  in  any  other 
respect  is  to  be  inferred,  arithmetic  carried  into  such  inquiries  becomee 
as  hypothetical  a  science  as  geometry.  All  units  must  be  assumed  to 
be  equal  in  that  other  respect ;  and  this  is  never  precisely  true,  for 
one  pound  weight  is  ni>t  exactly  equal  to  another,  nor  one  mile's  length 
to  another;  a  mcer  balance,  or  more  accurate  measuring  instruments, 
would  always  detect  some  dtfierence. 

What  is  commonly  called  mathematical  certainty,  therefore,  which 
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ooinpriBes  the  two-fold  conception  of  unconditional  truth  and  perfect 
accuracy,  is  not  an  attribute  of  all  mathematical  truths,  but  of  those 
only  which  relate  to  pure  Number,  as  distinguished  from  Quantity, 
in  the  more  enlarged  sense ;  and  only  so  long  as  we  abstain  from  sup- 
posing that  the  numbers  are  a  precise  index  to  actual  quantities.  Tne 
certainty  usually  ascribed  to  the  conclusions  of  geometry,  and  even  to 
those  of  mechanics,  is  nothing  whatever  but  certainty  of  inference. 
We  can  have  full  assurance  of  particular  results  under  particular  sup- 
positions, but  we  cannot  have  the  same  assurance  that  these  suppositions 
are  accurately  true,  nor  that  they  include  all  the  data  which  may  exer- 
cise an  influence  oyer  the  result  in  any  given  instance. 

§  4.  It  appears,  therefi)re,  that  the  ibethod  of  all  Deductive  Sciences 
18  hypothetical.  They  proceed  by  tracing  the  consequences  of  certain 
assumptions ;  leaving  for  separate  consideration  whether  the  assump- 
tions are  true  or  not,  and  it  not  exactly  true,  whether  they  are  a  suffi- 
dently  near  approximation  to  the  truth.  The  reason  is  obvious.  Since 
it  is  only  in  questions  of  pure  number  that  the  assumptions  are  exactly 
true,  and  even  there,  only  so  long  as  no  conclusions  except  purely  nu» 
merical  ones  are  to  be  founded  upon  them ;  it  must,  in  all  other  cases 
of  deductive  investigation,  form  a  part  of  the  inquiry,  to  determine  how 
much  the  assumptions  want  of  bemg  exactly  true  m  the  case  in  hand. 
This  is  generally  a  matter  of  observation,  to  be  repeated  in  every  fr^sh 
oase ;  or  if  it  has  to  be  settled  by  argument  instead  ot  observation,  may  re- 
quire, in  every  diflferent  case,  di£ferent  evidence,  and  present  every  de- 
gree of  difficulty  from  the  lowest  to  the  highest.  But  the  other  p  art  of  the 
process — ^viz.,  to  determine  what  else  may  be  concluded  if  we  find,  and 
m  proportion  as  we  find,  the  assumptions  to  be  true — ^may  be  performed 
once  for  all,  and  the  results  held  ready  to  be  employed  as  the  occasions 
turn  up  for  use.  We  thus  do  all  beforehand  that  can  be  so  done,  and 
leave  the  least  possible  work  to  be  performed  when  cases  arise  and  press 
for  a  decision.  This  inquiry  into  the  inferences  which  can  be  drawn 
from  assumptions,  is  what  properly  constitutes  Demonstrative  Science. 

It  is  of  course  quite  as  practicable  to  arrive  at  new  conclusions  from 
fiusts  assumed,  as  from  facts  observed ;  from  fictitious,  as  from  real,  in- 
ductions. Deduction,  as  we  have  seen,  consists  of  a  series  of  inferences 
in  this  form :  a  is  a  mark  a£b,h  of  c,  c  ofd,  therefore  a  is  a  mark  of  d, 
which  last  may  be  a  truth  inaccessible  to  direct  observation.  In  like 
maimer  it  is  allowable  to  say,  Suppose  that  a  were  a  mark  of  &,  h  o£c, 
and  ea£dfa  would  be  a  mark  o£d,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  down  the  premisses.  A  system  of  propositions  as 
complicated  as  geometry  might  be  deduced  from  assumptions  which  are 
fiilse ;  as  was  done  by  Ptolemy,  Descartes,  and  others,  m  their  attempts 
to*  explain  synthetically  the  phenomena  of  the  solar  system,  on  the  sup- 
position that  the  apparent  motions  of  the  heavenly  bodies  were  the  real 
motions,  or  were  produced  in  some  way  more  or  less  different  from  the 
true  one.  Sometimes  the  same  thing  is  knowingly  done,  for  the  pur- 
pose of  showing  the  falsity  of  the  assumption  ;  which  is  called  ELreduc' 
tio  ad  absurdum.  In  such  cases,  the  reasoning  is  as  follows :  a  is  a 
mark  a£b,  and  b  ofc ;  now  ifc  were  also  a  mark  ofd,  a  would  be  a  mark 
of  d ;  but  d  is  known  to  be  a  mark  of  the  absence  of  a ;  consequently  a 
would  be  a  mark  of  its  own  absence,  which  is  a  contradiction ;  ther^ 
fore  e  is  not  a  mark  o£d. 
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§  5.  It  has.even  been  held  by  some  pbiloeophens  that  all  ndoeina- 
tion  rests  in  the  last  resort  upon  a  reducHo  m  absurdum;  since  the 
way  to  enforce  assent  to  it»  in  case  of  obscurity,  would  be  to  show  that 
if  the  conduaion  be  denied  we  must  deny  some  one  at  least  of  the 
premissesy  which,  as  they  are  all  supposed  true,  would  be  a  oontradi<:[- 
tion.  And,  in  accordance  with  this,  many  have  thought  that  the  pecu- 
liar nature  of  the  evidence  of  ratiocination  consisted  in  the  impossibility 
of  admitting  the  premisses  and  rejecting  the  conclusion  without  a  con* 
tradiction  in  terms.  This  theory,  however,  is  quite  inadmissible  as  an 
explanation  of  the  grounds  on  whibh  ratiocinatioii  itself  rests.  If  any 
one  denies  the  conclusion  notwithstanding  his  admission  of  the  prem- 
isses, he  is  not  involved  in  any  direct  and  express  contradiction  until  he 
is  compelled  to  deny  some  premiss ;  and  he  can  only  be  forced  to  do 
this  by  a  reductio  adahturditm^  that  is,  by  another  ratiocination :  now, 
if  he  denies  the  vahdity  of  the  reasoning  process  itself^  he  can  no  moro 
be  forced  to  assent  to  the  second  syllogism  than  to  the  fint.  In  truth, 
therefore,  no  one  is  ever  forced  to  a  contradiction  in  terms :  he  can 
only  he  forced  to  a  contradiction  (or  rather  an  infringement)  of  the 
fundamental  maxim  of  ratiocination,  namely,  that  whatever  has  a  mark, 
has  what  it  is  a  mark  of;  or  (in  the  case  of  universal  propositions), 
that  whatever  is  a  mark  of  a  thing,  is  a  mark  of  whatever  eke  that 
thing  is  a  mark  o£  For  in  the  case  of  eveor  ooirect  argument,  as  soon 
as  thrown  into  the  syllogistic  form,  it  iar  evident  without  the  aid  of  any 
other  syllo^^ism,  that  he  who,  admitting  the  premisses,  Ails  to  draw 
the  conclusion,  does  not  conform  to  the  above  axiom. 

Without  attaching  exaggerated  importance  to  the  distinction  now 
drawn,  I  think  it  enables  us  to  characterize  in  a  more  accurate  manner 
than  is  usually  done,  the  nature  of  demonstrative  evidence  and  of  logi- 
cal necessity.  That  is  necessary,  from  which  to  withhold  our  assent 
would  be  to  violate  the  above  axiom.  And  since  the  axiom  can  only 
be  violated  by  assenting  to  premisses  and  rejecting  a  legitimate  con» 
elusion  from  uiem,  nothing  is  necessary  except  the  connexion  between 
a  conclusion  and  premisses ;  of  which  doctnne,  the  whole  of  this  and 
the  preceding  chapter  are  submitted  as  the  proof. 

We  have  now  proceeded  as  far  in  the  theory  of  Deduction  as  we 
can  advance  in  the  present  stage  of  our  inquiry.  Any  further  insight 
into  the  subject  requires  that  the  foundation  dbaU  have  been  laid  of 
the  philosophic  theory  of  Induction  itself;  in  which  theory  that  of 
deduction,  as  a  mode  of  induction,  which  we  have  now  shown  it  to  be^ 
will  assume  spontaneously  the  place  which  belonga  to  it,  and  will  re- 
ceive its  share  of  whatever  light  may  be  thrown  upon  the  great  intel- 
lectual operation  of  which  it  forms  so  important  a  part 

We  here,  therefore,  close  the  Second  Book.  The  theory  of  Induc- 
tion, in  the  most  comprehensive  sense  of  the  term,  will  fonn  the  sub- 
jectofihe  Third. 


Digitized  by 


Google 


BOOK  IIL 

OF  INDUCTION. 


<'  Accoidmg  to  the  doctrine  now  stated,  the  highest,  or  nther  the  only  proper  objeel  of 
physics,  is  to  ascertain  those  established  conjunctions  of  socceosiTe  events,  which  consti^ 
tete  the  order  of  the  nniverae ;  to  record  the  phenomena  which  it  ezhibits  to  oar  obserT»> 
tions,  or  which  it  diackMee  to  our  ezparisients ;  and  to  refer  these  phenomena  to  their  gofr 
eral  laws.*'— D.  Stbwabt,  Eltmtnt*  ^  the  Fkilo9ophy  of  tlu  ffimum  Mmd,  toL  ii.,  chap.  It. 
sect  1. 

"  In  each  cases  the  indnctive  and  deductive  methods  of  inquiry  mar  be  aaid  to  go  hand 
in  hand,  the  one  Tenfytng  the  conelnsiona  deduced  by  the  other ;  and  the  combination  of 
axpeiiflABnt  and  theory,  which  may  thus  be  broaght  to  bear  in  soch  cases,  fimna  an  engina 
of  discovery  infinitely  more  powernil  than  either  taken  separately.  This  state  of  any  de- 
partment of  science  la  perhaps  of  aU  others  the  most  interesting,  and  that  which  promises 
tha  moat  toraMarch.'^Su  J.  HaiaoHSL,  Dmeomrmm  tkt  Stmdy^NumnL  Fkibacfh^ 


CHAPTER  L 

PREUMINART  OBSEEVATIONS  ON   INDUCnON  IN  GENBBAJL. 

§  1.  Tbb  portioa  of  tbe  present  inquiry  upoa  whieh  we  are  now 
about  to  enter,  may  be  considered  as  die  principal,  bod>  from  its  8m> 
passing  in  intricacy  all  the  other  branches,  and  because  it  relates  to  a  pro- 
cess xiniich  has  been  shown  in  the  preceding  Book  to  be  that  in  which 
the  Investigation  of  Nature  essentially  consists^  We  hare  fbnnd  that 
all  Inference,  consequently  all  Proof,  and  all  diacoTory  of  tniths  not 
self-eyident,  consists  of  inducdons,  and  the  interpretation  of  inductions : 
that  aU  OUT  knowledge,  not  intuitiTa,  comes  to  us  exclusively  from 
that  source.  What 'Induction  is,  therefore,  and  what  conditions  render 
it  legitimate,  cannot  but  be  deemed  the  main  question  of  the  science  of 
logic— the  question  which  includes  all  others.  It  is,  however,  one 
which  professed  writers  on  logic  have  almost  entirely  passed  over. 
The  generalities  of  the  subject  have  not  been  altogether  neglected  by 
metaphysicians ;  but,  for  want  of  sufficient  acquaintance  wi£  die  pro- 
cesses by  which  science  has  actually  succeeded  in  establishing  general 
truths,  their  analysis  of  die  inductive  operation,  even  when  unexcep- 
tionable as  to  correctness,  has  not  been  specific  enough  to  be  maoe 
die  foundation  of  practical  rules,  which  might  be  for  induction  itself 
what  the  rules  of  the  syllogism  are  for  the  interpretation  of  inductioo : 
while  those  by  whom  physical  science  has  been  carried  to  its  present 
high  state  of  improvement — and  who,  to  arrive  at  a  complete  thisory  of 
die  process,  needed  only  to  generalize,  and  adapt  to  all  varieties  of 
problems,  the  methods  which  they  diemsehres  employed  in  their  ha* 
oitaal  pursuits — never  until  very  lately  made  any  serious  attempt  to 
philosophize  on  die  subject,  nor  regarded  die  mode  in  which  they  ar« 
rived  at  their  conclusions  as  deaerving  of  study,  independendy  of  the 
oondnsiona  diemaelTes. 
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Although,  fgr  these  reasons,  there  is  not  yet  extant  a  body  of  Induc- 
tive Logic,  scientifically  constructed ;  the  materials  for  its  constructian 
exist,  widely  scattered,  but  abundant :  and  the  selection  and  arrange- 
ment of  those  materials  is  a  task  with  which  intellects  of  the  highest 
order,  possessed  of  the  necessary  acquirements,  have  at  length  consent- 
ed to  occupy  themselves.  Within  a  few  years  three  writers,  profoundly 
versed  in  every  branch  of  physical  science,  and  not  unaccustomed  to 
carry  their  speculations  into  still  higher  regions  of  knowledge^  have 
made  attempts,  of  unequal  but  all  of  very  great  merit,  towards  the 
creation  of  a  Philosophy  of  Induction  :  Sir  Jonn  Herschel,  in  his  Dig- 
course  an  the  Study  of  Natural  Philoiophy  ;  Mr.  Whewell,  in  his  jffit- 
tory  and  Philosophy  of  the  Inductive  Sciences ;  and,  greatest  of  all, 
M.  Auguste  Comte,  in  his  Cours  de  Philosophic  Positive,  a  work  which 
only  requires  to  be  better  known,  to  place  its  author  in  the  very  high- 
est class  of  European  thinkers.  That  the  present  writer  does  not 
consider  any  of  these  philosophers,  or  even  all  of  them  together,  to  have 
entirely  accomplished  this  important  work,  is  imphed  in  his  attempting 
to  contribute  something  further  towards  its  achievement ;  but  with  his 
comparatively  imperfect  knowledge  of  the  various  physical  sciences, 
the  attempt  would  have  been  desperate  unless  the  materials  had 
been  brought  together,  and  had  undergone  a  partial  elaboration,  by 
their  more  competent  hands ;  even  if  he  could  have  dispensed  wi£ 
the  many  important  logical  ideas  and  principles,  for  the  first  sugges- 
tion of  which  he  has  been  indebted  to  one  or  other  of  those  writers. 

§  2,  For  the  purposes  of  the  present  inquiry.  Induction  may  be  de- 
fined, the  operation  of  discovering  and  proving  general  propositions. 
It  is  true  that  (as  already  shown)  the  process  of  indirectly  ascertaining  in-> 
dividual  facts,  is  as  truly  inductive  as  that  by  which  we  establish  general 
truths.  But  it  is  not  a  different  kind  of  induction ;  it  is  another  form  of  the 
very  same  process:  since,  on  the  one  hand,  generals  are  but  collec 
tions  of  particulars,  definite  in  kind  but  indefinite  in  number;  and  on  the 
other  hand,  whenever  the  evidence  which  we  derive  from  observation 
of  known  cases  justifies  us  in  drawing  an  inference  respecting  even  one 
unknown  case,  we  should  on  the  same  evidence  be  justified  m  drawing 
a  similar  inference  with  respect  to  a  whole  class  of  cases.  The  infei^ 
ence  either  does  not  hold  at  all,  or  it  holds  in  all  cases  ci  a  certain  de- 
scription ;  in  all  cases  which,  in  certain  definable  respects,  resemble 
those  we  have  observed. 

If  these  remarks  are  just ;  if  the  principles  and  rules  of  inference  are 
the  same  whether  we  infer  general  propositions  or  individual  facts ;  it 
follows  that  a  complete  logic  of  the  sciences  would  be  also  a  complete 
logic  of  practical  business  and  common  life.  Since  there  is  no  case  of 
legitimate  inference  from  experience,  in  which  the  conclusion  may  not 
legitimately  be  a  general  proposition ;  an  analysis  of  the  process  by 
which  general  truths  are  arrived  at,  is  virtually  an  analysis  of  all  induc- 
tion whatever.  Whether  we  are  inquiring  into  a  scientific  principle  or 
into  an  individual  fact,  and  whether  we  proceed  by  experiment  or  oy  ra- 
tiocination, every  step  in  the  train  of  imerences  is  essentially  inductive, 
and  the  legitimacy  oi  the  induction  depends  in  both  cases  upon  the  same 
conditions. 

True  it  is  that  in  the  case  of  the  practical  inquirer,  who  is  endeavor* 
ing  to  ascertain  &cts  not  for  the  purposes  of  science  but  for  those  of 
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basinesB,  such  far  instance  as  the  adTocate  or  the  judge,  the  chief  diffi* 
culty  is  one  in  which  the  principles  of  induction  will  ^afford  him  no  as- 
sistance. It  lies  not  in  making  his  inductions  but  in  the  sdection  of 
them;  in  choosing  from  among  all  general  propontions  ascertained  to 
be  trae,  those  which  furnish  him  with  marks  by  which  he  may  trace 
whether  the  given  subject  possesses  or  not  the  predicate  in  question. 
In  arguing  a  doubtful  question  of  fitct  before  a  jury,  the  general  prop- 
ositions orprinciples  to  which  the  advocate  appeals  are  mostly,  in  them- 
selves, sumoiently  trite,  and  assented  to  as  soon  as  stated :  his  skiH  lies 
in  bringing  his  case  under  those  propositions  or  principles ;  in  calling 
to  mind  such  of  the  known  or  recognized  maxims  of  probability  as  ad- 
mit of  application  to  the  case  in  hand,  and  selecting  from  among  them 
those  best  adapted  to  his  object.  Success  is  here  dependent  upon  nat- 
ural or  acquired  sagacity,  aided  by  knowledge  of  the  particular  subject, 
and  of  subjects  allied  with  it.  Invention,  tibough  it  can  be  cultivated, 
cannot  be  reduced  to  rule ;  there  is  no  science  which  will  enable  a  man 
to  bethink  himself  of  that  which  vnll  suit  lus  purpose. 

But  when  he  has  thought  of  something,  science  can  tell  him  whether 
that  which  he  has  thought  of  will  suit  his  purpose  or  not.  The  incjuirer 
or  arguer  must  be  euided  by  his  own  knowledge  and  sagacity  in  his 
choice  of  the  inductions  out  of  which  he  will  construct  his  argument. 
But  the  validity  of  the  argument  when  constructed,  depends  upon 
principles  and  must  be  tried  by  tests  which  are  the  same  for  all  de- 
scriptions of  inquiries,  whether  the  result  be  to  give  A  an  estate,  or  to 
enrich  science  with  a  new  general  truth.  In  the  one  case  and  in  the 
other,  the  senses,  or  testimony,  must  decide  on  the  individual  ^ts ; 
the  rules  of  the  syllogism  wiU  determine  whether,  those  facts  being 
supposed  correct,  the  case  really  falls  within  the  formulae  of  the  differ- 
ent inductions  imder  which  it  has  been  successively  brought ;  and  finally, 
the  legitimacy  of  the  inductions  themselves  must  be  decided  by  other 
rules,  and  these  it  is  now  our  purpose  to  investigate.  If  this  third  part 
of  the  operation  be,  in  many  of  Uie  questions  of  practical  life,  not  the 
most,  but  the  least  arduous  portion  of  it,  we  have  seen  that  this  is  also 
the  case  in  some  great  departments  of  the  field  of  science ;  in  all  those 
which  are  principally  deductive,  and  most  of  all  in  mathematics ;  where 
the  inductions  themselves  are  few  in  number,  and  so  obvious  and  ele- 
mentary,  that  they  seem  to  stand  in  no  need  of  the  evidence  <^  experi- 
ence, while  to  combine  them  so  as  to  prove  a  given  theorem  or  solve  a 
problem,  may  call  for  the  highest  powers  of  invention  and  contrivance 
with  which  our  species  is  gifted. 

If  the  identity  of  the  logical  processes  which  prove  particular  facta 
and  those  which  establish  general  scientific  truths,  required  any  addi- 
tional confirmation,  it  would  be  sufficient  to  consider,  that  in  many 
branches  of  science  single  facts  have  to  be  proved,  as  well  as  princi- 
ples ;  facts  as  completely  individual  as  any  that  are  debated  in  a  court 
of  justice;  but  which  are  proved  in  the  same  manner  as  the  other 
truths  of  the  science,  and  without  disturbing  in  any  degree  the  homo- 
geneity of  its  method.  A  remarkable  example  of  this  is  afforded  by 
astronomy.  The  individual  facts  upon  which  that  science  grounds 
its  most  important  deductions,  stich  facts  as  the  magnitudes  of  the 
bodies  of  the  solar  system,  their  distances  from  one  another,  the  figure 
of  the  earth,  and  its  rotation,  are  scarcely  any  of  them  accessible  to 
our  means  of  direct  observation :  they  are  proved  indirectly,  by  the 
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aid  of  iaductioiu  founded  on  other  fikcts  which  we  can  more  esieiif 
leadL  For  example,  the  dktaiice  of  the  moon  from  the  earth  wa& 
determined  by  a  Teiy  oircuitous  procees.  The  dbaxe  which  direct 
obsenration  had  in  the  work  conaisted  in  ascertaining,  at  one  and  the 
same  instant,  the  zenith  diatances  of  the  moon,  as  aeen  from  two 
points  very  remote  from  one  another  on  the  earth's  surface.  The 
asceitainment  of  these  ang^h&r  distances  ascertained  their  supple- 
ments;  and  since  the  angle  at  the  earth's  centre  subtended  by  the 
distance  between  the  two  places  of  obsenration  was  deducible  by 
si^encal  trigonometry  from  the  latitude  and  lonntude  of  those  places, 
the  angle  at  the  moon  subtended  by  the  same  hne  became  the  fourth 
angle  of  a  quadrilateral  of  which  the  other  three  angles  were  known. 
The  four  angles  being  thus  ascertained,  and  two  sides  of  the  quadri- 
lateral being  radii  of  the  earth ;  the  two  remaining  sides  and  the  diag* 
onal,  or  in  odier  words,  the  moon's  distance  from  the  two  places  of 
observation  and  from  the  centre  of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius,  from  elementary  theorems  of  geom- 
etry.  At  each  step  in  this  demonstration  we  take  in  a  new  induction, 
represented,  in  the  aggregate  of  its  results,  by  a  general  proposition. 

Tiot  only  is  the  process  by  which  an  individual  astronomical  fact 
was  thus  ascertained,  exactly  similar  to  those  by  which  the  same 
science  establishes  its  general  truths,  but  moreover  (as  we  have  shown 
lo  be  the  case  in  all  legitimate  reasoning)  a  general  prc^position  might 
have  been  concluded  instead  of  a  single  h^  In  strictness,  indeed, 
<he  result  of  the  reasoning  i$  a  general  proposition  2  a  theorem  re- 
specting the  distance,  not  of  the  moon  in  particular,  Iwt  of  any  inac- 
cessible object ;  showing  in  what  relation  uiat  distance  stands  to  certain 
other  quantities.  And  although  the  moon  is  almost  the  only  heavenly 
body  the  distance  of  which  from  the  earth  can  really  be  thus  ascer- 
tained, this  is  mer^y  owing  to  the  accidental  circumstances  of  the 
other  heavenly  bodies,  which  render  them  incapable  of  affording  such 
data  as  the  application  of  the  theorem  requires ;  for  the  theorem  itself 
is  as  true  of  Uiem  as  it  is  of  the  moon. 

We  shall  £^1  into  no  error,  then,  if  in  treating  of  Induction,  we  limit 
our  attention  to  the  establishment  of  general  propositions.  The  prin- 
ciples and  roles  of  Induction,  as  directed  to  this  end,  axe  the  principles 
and  rules  of  all  Induction ;  and  the  logic  of  Science  is  the  universal . 
Logic,  anpHcable  to  aU  inquiries  in  whidi  man  can  engage,  and  tb0 
teat  of  all  the  conclusions  at  which  he  can  arrive  by  inference. 


CHAPTER  II. 
OF  DnMTcnoNs  mpaopERLY  so  OALLSDl 

$  1.  IifnucTiON,  then,  b  that  operation  of  the  mind,  by  which  we  in- 
fer that  what  we  know  to  be  true  in  a  particular  case  or  cases,  will  be 
true  in  all  cases  which  resemble  the  former  in  certain  assignable 
respects.  In  other  words,  Induction  is  the  process  by  which  we  con- 
clude that  what  is  true  of  certain  individuals  of  a  class  is  true  of  the 
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Whole  Glafl0»  or  that  what  k  true  at  oertam  tiiaee  wQl  be  true  under 
similar  circumstaaoee  at  aU  times. 

This  definition  excludes  firom  the  meaning  of  the  term  Induction^ 
various  logical  operations^  to  which  it  is  not  unusual  to  f^ply  that 


Induction,  as  above  defined,  is  a  process  of  inference ;  it  proceeds 
fixmi  the  known  to  the  unknown ;  and  any  operation  involving  no  in 
ference^  any  process  in  which  what  seems  the  conclusion  is  no  wider 
than  the  premisses  from  which  it  is  drawn,  does  not  fiiU  vnthin  the 
meaning  of  the  term.  Yet  in  the  common  books  of  Logic  we  find 
this  laid  down  as  the  most  perfect,  indeed  the  only  quite  pmect,  form 
of  induction.  In  those  books,  every  process  which  sets  out  from  a 
less  general  and  terminates  in  a  more  general  expression — which  ad- 
wiu  of  beinff  stated  in  the  fbrm«  "*  This  and  that  A  are  B,  therefore 
every  A  is  B*'— is  called  an  induction,  whether  anything  be  really 
concluded  or  not ;  and  the  induction  is  asserted  to  be  not  perfect,  un- 
less eveiY  single  individual  of  the  class  A  is  included  in  the  antecedent, 
or  premiss :  that  is,  unless  what  we  affirm  of  the  dass,  has  already 
been  ascertained  to  be  true  of  every  individual  in  it,  so  that  the 
nominal  conclusion  is  not  really  a  conclusion,  but  a  mere  reassertion 
iji  the  premisses.  If  we  were  to  say,  All  the  planets  shine  by  the 
sun's  hgfat,  from  observation  of  each  separate  planet,  or  All  the 
Apostles  were  Jews,  because  this  is  true  of  Peter,  Paul,  John,  and 
every  othei  apostle^^these,  and  such  as  these,  would,  in  the  phrase* 
ology  in  question,  be  called  perfect,  and  the  only  peifect.  Inductions* 
This,  however,  is  a  totally  different  kind  of  induction  from  ours ;  it  is 
BO  inference  from  facts  known  to  facts  unknown,  but  a  mere  short- 
hand registration  of  facts  known.  The  two  simulated  aiynments, 
which  we  have  quoted,  are  not  generalizations ;  the  propositions  pur- 
polling  to  be  conclusions  from  them,  are  not  really  ^neral  proposi- 
tions.  A  general  proposition  is  one  in  which  the  predicate  is  affinned 
or  denied  of  an  umimited  number  of  individuals ;  namely,  all,  whether 
few  or  many,  existing  or  capable  of  existing,  which  possess  the  prop- 
eities  connoted  by  the  subject  of  the  proposition.  *' All  men  are  mor- 
tal" does  not  mean  all  now  living,  but  all  men  past,  present,  and  to 
come.  When  the  signification  of  the  term  is  limited  so  as  to  render  it 
a  name  not  fer  any  and  every  individual  falling  under  a  certain  gen- 
eral description,  but  only  for  each  of  a  number  of  individuals  desig- 
nated* as  such,  and  as  it  were  counted  off  individually,  the  preposition, 
though  it  may  be  general  in  its  language,  is  no  general  proposition, 
but  merely  that  number  of  singular  propositions,  wntten  in  an 
abridged  diaracter.  The  operation  may  be  very  useful,  as  most 
farms  of  abridged  notation  are ;  but  it  is  no  part  of  the  investif;ation 
of  truth,  thouffh  often  bearing  an  important  part  in  the  preparation  a£ 
the  matexials  fer  that  investigation. 

$  2.  A  second  process  which  requires  to  be  disdngpiished  from 
Induction,  is  one  to  which  mathematicians  sometimes  give  that  name : 
and  which  so  far  resembles  Induction  properly  so  called,  that  the 
propositions  it  leads  to  are  really  general  propositions.  For  exam|>le, 
when  we  have  proved,  with  respect  to  the  circle,  th^  a  straight  line 
cannot  meet- it  in  more  than  two  points,  and  when  the  same  thing  has 
been  successively  proved  of  the  ellipse,  the  parabola,  and  the  hyper- 
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bola,  it  may  be  laid  down  as  an  uniTersal  property  of  the  sections  of 
the  cone.  In  this  example  there  is  no  induction,  because  there  is  no 
inference :  the  conclusion  is  a  mere  summing  up  of  what  was  asserted 
in  the  Various  propositions  from  which  it  is  drawn.  A  case  somewhat^ 
though  not  altogether,  similar,  is  the  proof  of  a  geometrical  theorem 
by  means  of  a  diagram.  Whether  the  diagram  be  on  paper  or  only 
in  the  imagination,  the  demonstradon  (as  we  formerly  observed*)  does 
not  prove  directly  the  general  theorem ;  it  proves  only  that  the  con* 
elusion,  which  the  theorem  asserts  generally,  is  true  of  the  particular 
triangle  or  circle  exhibited  in  the  diagram :  but  since  we  perceive  that 
in  the  same  way  in  which  we  have  proved  it  of  that  circle,  it  might 
also  be  proved  of  any  other  circle,  we  gather  up  into  one  general 
expression  all  the  singular  propositions  susceptible  of  being  thus 
proved,  and  embody  them  in  an  universal  proposition.  Having  shovm 
that  the  three  angles  of  the  triangle  ABC  are  together  equal  to  two 
right  angles,  we  conclude  that  this  is  true  of  every  other  triangle,  not 
because  it  is  true  of  A  B  C,  but  for  the  same  reason  which  proved  it 
to  be  true  of  A  BC.  If  this  were  to  be  called  Induction,  an  appro- 
priate name  for  it  would  be,  Induction  by  parity  of  reasoning,  ^ut 
the  term  cannot  properly  belong  to  it ;  the  characteristic  quality  of 
Induction  is  wanting,  since  the  truth  obtained,  though  really  general, 
is  not  believed  on  the  evidence  of  particular  instances.  We  do  not 
conclude  that  all  triangles  have  the  property  because  some  triangles 
have,  but  from  the  ulterior  demonstrative  evidence  which  was  the 
ground  of  bur  conviction  in  the  particular  instances. 

There  are  nevertheless,  in  mathematics,  some  examples  of  so-called 
induction,  in  which  the  conclusion  does  bear  the  appearance  of  a 
generalization  grounded  upon  some  of  the  particular  cases  included 
m  it.  A  mathematician,  when  he  has  calculated  a  sufficient  number 
of  the  terms  of  an  algebraical  or  arithmetical  series  to  have  ascer- 
tained what  is  called  ^e  law  of  the  series,  does  not  hesitate  to  fill  up 
any  number  of  the  succeeding  terms  without  repeating  the  calculations. 
But  I  apprehend  he  only  does  so  when  it  is  apparent  from  h  priori 
considerations  (which  might  be  exhibited  in  the  form  of  demonstration) 
that  the  mode  of  formation  of  the  subsequent  terms,  each  from  that 
which  preceded  it,  must  be  similar  to  the  formation  of  the  terms  which 
have  been  already  calculated.  And  when  the  attempt  has  been 
hazarded  without  the  sanction  of  such  general  considerations,  ^here 
are  instances  upon  record  in  which  it  has  led  to  false  results. 

It  is  said  that  Newton  discovered  the  binomial  theorem  by  induc- 
tion ;  by  raising  a  binomial  successively  to  a  certain  number  of  powers, 
and  comparing  those  powers  with  one  another  until  he  detected  the 
relation  in  which  the  algebraic  formula  of  each  power  stands  to  the 
exponent  of  that  power,  and  to  the  two  terms  of  the  binomial.  The 
fact  is  not  improbable :  but  a  mind  like  Newton's,  which  seemed  to 
arrive  per  sattum  at  principles  and  conclusions  that  ordinary  mathe- 
maticians only  reached  by  a  succession  of  steps,  certainly  could  not 
have  performed  the  comparison  in  question  without  being  led  by  it  to 
the  a  priori  ground  of  the  law ;  since  any  one  who  understands  suf- 
ficiently the  nature  of  multiplication  to  venture  upon  multiplying 
several  lines  of  figures  or  symbols  at  one  operation,  cannot  but  perceive 

*  Supra,  p.  127, 128. 
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that  in  raismg  a  bhMRnial  to  a  power/ tlie  eoefficients  must  depend 
upon  the  laws  of  permutation  and  combination:  and  as  soon  as  this  is 
recognized,  the  theorem  is  demonstrated.  Indeed,  when  once  it  was 
seen  that  the  law  prevailed  in  a  few  of  the  lower  powers,  its  identity 
'With  the  law  of  permutation  would  at  once  suggest  the  considerationB 
which  prove  it  to  obtain  universally.  Even,  therefore,  such  cases  as 
these,  are  but  examples  of  what  I  have  called  induction  by  parity  of 
reasoning,  that  is,  not  really  induction,  because  not  involving  any  infer- 
ence of  a  general  proposition  from  particular  instances.* 

$  3.  There  remains  a  third  improper  use  of  the  term  Induction, 
which  it  is  of  real  importance  to  clear  up,  because  the  tbeoiy  of 
induction  has  been,  to  no  ordinary  degree,  confused  by  it,  and  because 
the  confusion  is  exemplified  in  the  most  recent  and  most  elaborate 
treatise  on  th^  inductive  philosophy  which  exists  in  our  language. 
The  error  in  question  is  that  of  confounding  a  mere  description  of  a 
set  of  observed  phenomena,  with  an  induction  from  them. 

Suppose  that  a  phenomenon  consists  of  parts,  and  that  these  parts 
are  only  capable  of  being  observed  separately,  and  as  it  were  piece* 
meal.  When  the  observations  have  been  mad^  there  is  a  convenience 
(amounting  for  many  purposes  to  a  necessitrj  in  obtaining  a  represen- 
tation of  the  phenomenon  as  a  whole,  by  conrtiining,  or,  as  we  may 
say,  piecing  these  detached  fragments  togerfior.  A  navigator  sailing 
in  the  midst  of  the  ocean  discovers  land  :  ae  cannot  at  first,  or  by  any 
one  observation,  determine  whether  ic  i«  a  continent  or  an  island ;  but 
he  coasts  along  it,  and  after  a  ^w  ddjs,  finds  himself  to  have  sailed 
completely  round  it :  he  then  pr^tiounces  it  an  island.  Now  there 
was  no  particular  time  or  p^w?^  ^^  observation  at  which  he  could  per- 
ceive that  this  land  was  entirely  surrounded  by  water :  he  ascertained 
the  fact  by  a  succession  of  partial  observations,  and  then  selected  a 
general  expression  whKJh  summed  up  in  two  or  three  words  the  whole 
of  what  he  so  observed.  But  is  there  anything  of  the  nature  of  an 
induction  in  this  pro^JOPtf  1  Did  he  infer  anything  that  had  not  been 
observed,  from  soideching  else  which  had  ?  Certainly  not.  That  the 
hind  in  questton^  an  island,  is  not  an  inference  firom  the  partial  facts 
which  the  nsng^tor  «aw  in  the  course  of  his  circumnaviffation ;  it  is 
the  facts  thtfmselves ;  it  is  a  summary  of  those  facts ;  the  description  of 
a  complex  fhi^;  to  which  those  simpler  ones  are  as  the  parts  of  a  whole. 

"Saw  there  is  no  difference  in  kind  between  this  simple  operation, 
and  that  by  which  Kepler  ascertained  the  nature  of  Uie  planetary 
orbits :  and  Kepler's  operation,  all  at  least  that  was  characteristic  in 
it,  was  not  more  an  inductive  act  than  that  of  our  supposed  navigator. 

The  object  of  Kepler  was  to  determine  the  real  path  described  by 
esbh  of  the  planets,  or  let  us  say  the  planet  Mais  (for  it  was  of  that 
body  that  he  first  established  two  at  the  three  great  astronomical 
truths  which  bear  his  name).  To  do  this  there  was  no  other  mode 
than  that  of  direct  observation :  and  all  which  observation  could  do 
vfia  to  ascertain  a  great  number  of  the  successive  places  of  the  planet; 
or  rather,  of  its  apparent  places.  .  That  the  planet  occupied  success- 
ively all  these  posmons,  or  at  all  events,  positions  which  produced  the 

*  I  am  happy  to  be  able  to  refer,  in  confirmation  of  this  riew  of  what  ia  called  induction 
Id  mathematics,  to  the  highest  English  authority  on  the  philosophy  of  algebia,  Mr.  Pea* 
eoek.    8eepp.l0is^of  iSpiofimiATVwfiMMil^rtrik 
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.  impfoorione  cm  the  ^^e,  and  that  it  paeaed  fion  one  6f  these  to 
aiiother  insenaibly,  and  without  any  apparent  breaeh  of  cantinuity; 
thus  much  the  aensea*  with  the  aid  of  the.  prefer  inBtrumenta,  could 
aaoertain.  What  Kepler  did  more  than  this,  was  to -find  what  sort  of 
a.oiMrre  these  different  points  would  make,  supposing  them  to  be  all 
joHied  together.  He  expressed  the  whole  series  of  the  observed 
places  of  Mars  by  what  Air.  Whewell  calla  the  general  conception  of 
an  ellipse*  This  operation  was  far  from  being  as*  easy  as  that  of  the 
nayigator  who  expressed  the  series  of  his  observations  on  sucoesttva 
points  of  the  coast  by  the  general  conception  of  an  island.  But  it  is 
the  Very  same  sort  of  operation ;  and  if  the  one  is  not  an  induction  but 
a  descriptV>n»  this  nrast  also  be  true  of  the  other. 

To  avoid  misapprehension,  we  must  remark  thaX  Kepler,  in  one 
respect,  perfonnea  a  real  act  of  induction ;  namely,  in  concluding  that 
because  the  obfi^rvod  places  of  Mars  were  cofreolly  represented  by 
points  in  an  imaginaiy  ellipse,  therefore  Mars  would  continue  to  re- 
volve in  that  same  ellipse ;  and  even  in  concluding  that  the  position  of 
the  planet  dinring  the  tiuie  which  intervened  between  two  observa- 
tioasv  must  have  ccnacided  with  the  intermediate  points  of  the  curve. 
But  this  really  inductWo  operation  requires  to  be  carefully  distiu'^ 
guiahed  from  the  mora  v)t  of  bringing  the  facts  actually  observed 
under  a  general  desciiption.  So  distinct  are  these  two  operations, 
tbat  the  one  might  havt  been  performed  without  the  other.  Men 
might  and  did  make  correct  inducdons  concerning  the  heavenly  mo- 
tions, before  they  had  obtained  correct  general  desoriptiona  of  theoL 
It  waa  known  that  the  planets  alvaya  moved  in  the  same  paths,  long 
before  it  had  been  ascertained  thw.  thtme  paths  were  ellipses.  Men 
early  remarked  that  the  same  set  of  apparent  positions  returned  pe- 
riodically. When  they  obtained  a  new  descnption  of  the  phenomenon, 
tftey  did  not  necessarily  make  any  furthi^  induction,  nor  (which  is  the 
true  test  of  a  new  general  truth)  add  anything  i^  the  power  of  predic- 
tion which  they  already  possessed. 

I  4.  The  descriptive  operation  which  enables  a  number  of  details  to 
be  summed  up  in  a  single  proposition,  Mr,  Whewell,  by  an  aptly* 
chosen  expression,  has:  termed  the  Colligation  of  Faoi»^  In  m^  ^f 
his  observations  concerning  that  mental  process.  1  fully  agree,  and 
would  ffladly  transfer  all  that  portion  of  his  book  into  my  own  t^iras. 
I  only  Uiink  him  mistaken  in  setting  up  this  kind  of  operation,  wMch 
acccNrding  to  the  old  and  received  meaning  of  the  term  is  not  induction 
at  all,  as  the  type  of  induction  generally ;  and  laying  down,  throu^om 
his  work,  as  pnnciplea  of  induction,  the  principles  of  mere  colligation. 

Mr.  Whewell  maintains  that  the  general  proposition  which  bbds 
together  the  particular  facts  and  makes  them,  as  it  were,  one  fiict,  is 
not  the  mere  sum  of  those  facts,  but  something  more,  since  there  ia 
introduced  a  conception  of  the  mind,  which  did  not  exist  in  the  fricts 
themselves.  ''  The  particular  facts''  says  he,!  "  are  not  merely  brought 
together,  but  there  is  a  new  element  added  to  the  comlHnation  by  tie 
very  act  of  thought  by  which  they  are  combined. . .  .When  the  Greeka, 
after  long  observing  the  motions  of  the  planets,  saw  that  these  motione 
mi^t  be  rightly  considered  as  produced  by  the  motion  of  one  wheel 
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reroMng  in  tb^  inflide  of  another  wheel,  these  wheeTs  were  creations 
of  their  minds,  added  to  die  facts  which  they  perceived  hy  sense. 
And  even  if  the  wheels  were  no  longer  supposed  to  be  material,  but 
were  reduced  to  mere  geometrical  spheres  or  circles,  they  were  not 
the  less  mroducts  of  the  mind  alone — something  additional  to  the  facts 
observed.  The  same  is  the  case  in  all  other  discoveries.  The  facta 
are  known,  but  they  are  insulated  and  unconnected,  till  the  discoverer 
supplies^  from  his  own  store  a  principle  of  connexion.  The  pearls  are 
there,  b«t  they  will  not  hang  together  till  some  one  provides  the  string." 

That  a  conception  of  the  mind  is  introduced  is  indeed  most  certain, 
and  Mr.  Whewell  has  rightlv  stated  elsewhere,  that  to  hit  u{>on  the 
right  conception  is  olVen  a  far  more  difficult,  and  more  meritorious 
achievement,  than  to  prove  its  applicability  when  obtained.  But  a 
conception  implies,  and  corresponds  to,  something  conceived;  and 
although  the  conception  itself  is-  not  in  the  facts,  but  in  our  mind,  it 
must  be  a  conc^eption  €f  somiething  which  really  is  in  the  facts,  some 
property  which  cney  actually  possess,  and  which  they  would  manifest 
to  our  senses,  if  our  senses  were  able  to  take  cognizance  of  them.  If^ 
for  inBtanci9,  the  planet  left  behind  it  in  space  a  visible  track,  and  if  the 
observtfT  were  in  a  fixed  position  at  such  a  distance  above  the  plane  of 
the  orbit  as  would  enable  him  to  see  the  whole  of  it  at  once,  he  would 
000  it  to  be  an  elhpse ;  and  if  gifted  with  appropriate  instruments,  and 
powers  of  locomotion,  he  could  prove  itto  oe  such  by  measuring  its 
different  dimensions.  These  things  are  indeed  impossible  to  us,  but 
not  impossible  in  themselves ;  if  they  were  so,  Kepler*s  law  could  not 
be  true. 

Subject  to  the  indispensable  condition  which  has  just  been  stated,  I 
cannot  perceive  that  the  part  which  conceptions  have  in  the  operation 
of  studying  facts,  has  ever  been  overlooked  or  undervalued  as  Air.  Whe- 
well supposes  it  has.  No  one  ever  disputed  that  in  order  to  reason 
about  anything  we  must  have  a  conception  of  it;  or  that  when  we 
inclade  a  multitude  of  things  under  a  general  expression,  there  is 
impHed  in  the  expression  a  conception  or  something  common  to  those 
things.  But  it  by  no  means  follows  that  the  conception  is  necessarilv 
pre-existent,  or  constructed  by  the  mind  out  of  its  own  materials.  If 
the  &cts  are  rightly  classed  under  the  conception,  it  is  because  there 
ia  in  the  facts  themselves  something  of  which  the  conception  is  itself  a 
copy ;  and  which  if  we  cannot  directly  perceive,  it  is  because  of  the 
limited  power  of  our  oreans,  and  not  because  the  thing  itself  is  not 
there.  The  conception  itself  is  often  obtained  by  abstraction  from  the 
very  &cts  which,  in  Mh  Whewell's  language,  it  is  afterwards  called  in 
to  connect.  This,  Mr.  Whewell  himself  admits,  when  he  observes, 
fwhich  he  does  on  several  occasions,)  how  great  a  service  would  be  ren- 
dered to  the  science  of  physiology  by  the  philosopher  "  who  should 
estabiirii  a  precise,  tenable,  and  consistent  conception  of  life."*  Such 
a  conception  can  only  be  abstracted  from  the  phenomena  of  life  itself; 
from  the  very  facts  which  it  is  put  in  requisition  to  connect.  In  other 
cases  (ao  doubt)  instead  of  collecting  the  conception  from  the  very 
phenomena  which  we  are  attempting  to  colligate.  We  select  it  from 
among  those  which  have  been  previously  collected  by  abstraction  from 
other  &ct8.     In  the  instance  ot  Kepler's  laws,  the  latter  was  the  case. 

•  PibifowyHy  ^c)W  /lutocftM  iSeunciff,  Tol  ii,  p.  173. 

Digitized  by  VjOOQIC 


180  IVDUCTIOK. 

The  facts  being  out  of  the  reach  of  being  obflerved,  in  any  sach  ; 
ner  as  would  nave  enabled  the  aenBes  to  identify  directly  the  path  of 
the  planet^  the  conception  requisite  for  framing  a  general  deseriptioD 
of  that  path  could  not  be  collected  by  abstraction  from  the  observations 
themselves ;  the  mind  had  to  supply  hypothetically,  from  among  the 
conceptions  it  had  obtained  firom  other  portions  of  its  experience,  some 
one  \\aiich  would  correctly  represent  the  series  of  the  observed  facts. 
.  It  had  to  frame  a  supposition  respecting  the  general  course  of  the  phe- 
nomenon, and  ask  itself,  If  this  be  the  general  description,  what  will 
the  details  bel  and  then  compare  these  with  the  detailB  actually 
observed.  If  they  agreed,  the  hypothesis  would  serve  for  a  descrip- 
tion of  the  phenomenon :  if  not,  it  was  necessarily  abandoned,  and 
another  tried.  It  is  such  a  case  as  this  which  gives  color  to  the  doc- 
trine that  the  mind,  in  framing  the  descriptions,  adds  something  of  its 
own  which  it  does  not  find  in  the  facts. 

Yet  it  is  a  fact,  surely,  that  the  planet  does  describe  an  ellipse ;  and 
a  fact  which  we  could  see,  if  we  had  adequate  visual  organs  and  a 
suitable  position.  Not  having  these  advantages,  but  possessing  the 
conception  of  an  ellipse,  or  (to  express  the  meaning  in  less  technical 
language)  knowing  what  an  ellipse  was,  Kepler  tried  whether  the  ob- 
served places  of  the  planet  were  consistent  with  such  a  path.  He 
found  they  were  so ;  and  he,  consequently,  asserted  as  a  fact  that  th« 
planet  moved  in  an  ellipse.  But  this  fact,  which  Kepler  did  not  add 
to,  but  found  in,  the  motions  of  the  planet,  namely,  that  it  occupied  in 
succession  the  various  points  in  the  circumference  of  a  given  ellipse, 
was  the  very  fact,  the  separate  parts  of  which  had  been  separately  ob- 
served ;  it  was  the  sum  of  the  different  observations.  It  superadded 
nothing  to  the  particular  facts  which  it  served  to  bind  together:  ex- 
cept, indeed,  the  knowledge  that  a  resemblance  existed  between  the 
planetary  orbit  and  other  ellipses ;  an  accession  the  nature  and  amotmt 
of  which  will  be  fully  considered  hereafter.* 

Having  stated  this  fundamental  difference  between  my  views  and 
those  of  Mr.  Whewell,  I  must  add,  that  his  account  of  the  manner  in 
which  a  conception  is  selected,  suitable  to  express  the  &cts,  ap|>ear8 
to  me  perfectly  just.  The  experience  of  all  tninkers  will,  I  believe, 
testify  that  the  process  is  tentative ;  that  it  consists  of  a  successicm  of 
guesses;  many  being  rejected,  until  one  at  last  occurs  fit  to  be  chosen. 
We  know  from  Kepler  himself  that  before  hitting  upon  the  *'  concep- 
tion" of  an  ellipse,  he  tried  nineteen  other  imaginary  paths,  which, 
finding  them  inconsistent  with  the  observations,  he  was  obliged  to  re- 
ject. But  as  Mr.  Whewell  truly  says,  the  successful  hypothesis 
although  a  guess,  ought  not  to  be  called  a  lucky,  but  a  skillfiil  guess. 
The  guesses  which  serve  to  give  mental  unity  and  wholeness  to  a 
chaos  of  scattered  particulars,  are  accidents  which  occur  to  no  minds 
but  those  abounding  in  knowledge  and  disciplined  in  scientific  combi- 
nations. 

How  far  this  tentative  method,  so  indipensable  as  a  means  to  the  col- 
ligation of  facts  for  purposes  of  description,  admits  of  appHcation  to 
Induction  itself,  and  what  fimctions  belong  to  it  in  that  department, 
will  be  considered  in  the  chapter  of  the  present  Book  which  relates  to 
Hypotheses.     On  the  present  occasion  we  have  chiefly  to  ^distinguish 

*  Tide  inln,  book  iT.,c2i.l. 
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lUs  process  of  colligation  firom  Induction  properly  so  called :  and  tbat 
the  oifltinction  may  be  made  clearer,  it  is  Well  to  advert  to  a  curious 
and  interesting  remaric  of  Mr.  Whewell,  which  is  as  strikingly  true  of 
the  former  operation,  as  it  is  unequivocs^y  false  of  the  latter. 

In  different  stages  of  the  progress  of  knowledge,  philosophers  have 
employed,  for  the  colligation  of  the  same  order  of  facts,  different  con- 
ceptions.  The  early  and  rude  observations  of  the  heavenly  bodies,  in 
which  minute  precision  was  neither  attained  nor  sought,  presented  no* 
thing  inconsistent  vnth  the  representation  of  the  path  of  a  planet  as  au 
exact  circle,  having  the  earth  for  its  centre.  As  observations  increased 
in  accuracy,  and  facts  were  disclosed  which  were  not  reconcilable 
with  this  simple  supposition^  for  the  colligation  of  those  additional 
facts,  the  supposition  was  varied ;  and  varied  again  and  again  as  facts 
became  more  numerous  and  precise.  The  earth  was  removed  from . 
the  centre  to  some  other  point  vnthih  the  circle  ;  the  planet  was  sup- 
posed to  revolve  in  a  smaller  circle  called  an  epicycle,  round  an  im- 
aginary point  which  revolved  in  a  circle  round  the  earth :  in  proportion 
as  observation  elicited  firesh  facts  contradictory  to  these  representations* 
other  epicycles  and  other  eccentrics  were  added,  producmg  additional 
complication ;  until  at  last  Kepler  swept  all  these  circles  away,  and 
substituted  the  conception  of  an  exact  ellipse.  Even  this  is  found  not 
to  represent  vrith  complete  correctness  the  accurate  observations  of 
the  present  day,  which  disclose  many  slight  deviations  firom  an  orbit 
exactly  elliptical.  Now  Mr.  Whewell  has  remarked  that  these  suc- 
cessive general  expressions,  though  apparently  so  conflicting,  were  all 
correct :  they  all  answered  the  purpose  of  colligation :  they  all  enabled 
the  mind  to  represent  to  itself  with  facility,  and  by  a  simultaneous 
glance,  the  wh^e  body  of  facts  at  that  time  ascertained ;  each  in  its 
torn  served  as  a  correct  description  of  the  phenomena,  so  far  as  the 
senses  had  up  to  that  time  taken  cognizance  of  them.  If  a  necessity 
aflerwards  arose  for  discarding  one  of  these  general  descriptions  of 
the  planet's  orbit,  and  framing  a  different  imaginary  line,  by  which  to 
express  the  series  of  observed  positions,  it  was  because  a  number  of 
new  facts  had  now  been  added,  which  it  was  necessary  to  combine 
with  the  old  facts  into  one  general  description.  But  this  did  not  affect 
the  correctness  of  the  former  expression,  considered  as  a  general  state- 
ment of  the  only  facts  which  it  was  intended  to  represent.  And  so 
true  is  this,  that,  as  is  well  remarked  by  M.  Comte,  these  ancient  gen- 
eralizations, even  the  rudest  and  most  imperfect  of  them,  that  of  uni- 
form movement  in  a  circle,  are  so  far  from  being  entirely  frilse,  that 
they  are  even  now  habitually  employed  by  astronomers  when  only  a 
rough  lipproximation  to  correctness  is  required.  "  L'astronomie  mo- 
deme,  en  d^truisant  sans  retour  les  hypotheses  primitives,  envisag^es 
comme  lois  r^elles  du  monde,  a  soigneusement  maintenu  leur  valeur 
positive  et  permanente,  la  propri6te  de  representor  commod^ment  les 
ph^nom^nes  quand  il  s'agit  d'une  premidre  ebauche.  Nos  ressources 
k  cet  6gard  sont  mdme  bien  plus  6tendues,  precis^ment  i  cause  que 
nous  ne  nous  faisons  aucune  illusion  sur  la  i^alit^  des  hypotheses ;  ce 
qui  nous  permet  d'employer  sans  scrupule,  en  chaque  cas,  celle  que 
nous  jugeons  la  plus  avantageuse.*'* 

Mr.  Whewell's  remark,  therefore,  is  as  just  as  it  is  interesting.    Sue- 

*  CoXTV,  CMTt  <{e  Pkile$9phie  PonHv*,  Tol.  il,  p.  202. 
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cessive  expressions  for  the  colligadon  of  observed  fiicts,  or,  in  odier 
words,  successive  desoriptions  of  a  phenoine]u>n  us  a  whole,  which  has 
been  observed  only  in  partB,  may,  though  conflicting,  be  all.  correct  as 
far  as  they  go.  But  it  would  surely  be  absurd  to  assert  thi«  of  con- 
flicting inductions. 

The  philosophic  study  of  jbcts  may  be  undertaken  for  three  dH^ 
ferent  purposes :  the  simple  description  of  the  facts ;  their  explana- 
tion ;  or  tneir  prediction :  meaning  by  prediction,  the  determination 
of  the  conditions  under  which  similar  facts  may  be  expected  again  to 
occur.  To  the  first  of  these  three  operations  the  name  of  Induction 
does  not  properly  belong:  to  the  other  two  it  does.  Now,  Mr. 
WhewelVs  observaticm  is  true  of  the  first  alone.  Considered  as  a 
mere  descnption,  the  circular  theonr  of  the  heavenly  motions  repre- 
sents perfectly  well  their  general  features ;  and  by  adding  epicycles 
without  limit,  those  motions,  even  as  now  known  to  ua,  might  be 
expressed  with  any  degree  of  accuracy  that  might  be  required.  Tlie 
only  real  advantage  of  the  elliptical  theory,  as  a  mere  desciiption, 
would  be  its  simplicity,  and  the  consequent  facility  oi  conceiving  it 
and  reasoning  about  it :  for  it  would  not  really  be  more  true  than  the 
other.  Difierent  descriptions,  therefore,  may  be  all  true :  but  not, 
surely,  difierent  explanations.  The  doctrine  that  the  heavenly  bodies 
moved  by  a  virtue  inherent  in  their  celestial  nature ;  the  doctrine  that 
they  were  moved  by  impact,  (which  led  to  the  hypothesis  of  vortices 
as  the  only  impelling  force  capable  of  whirling  bodies  in  circles,)  and 
the  Newtonian  doctrine,  that  Uiey  are  moved  by  the  composition  of  a 
centripetal  with  an  original  projectile  force  j  all  these  are  explana- 
tions, collected  by  real  induction  from  supposed  parallel  cases ;  and 
they  were  all  successively  received  by  philosophers,  as  scientific 
truths  on  the  subject  of  the  heavenly  bodies.  Can  it  be  said  of 
these,  as  we  said  of  the  difierent  descriptions,  that  diey  are  all  true 
as  fax  as  they  go  1  Is  it  not  clear  that  one  only  can  be  true  in  any 
degree,  and  the  other  two  must  be  altogether  false  1  So  much  fis- 
explanations :  let  us  now  compare  difierent  |n:ediGti(Mis :  the  finit, 
that  eclipses  will  occur  whenever  one  planet  or  satellite  is  so  situated 
as  to  cast  its  shadow  upon  another ;  the  second,  that  Aey  will  occur 
whenever  some  great  calamity  is  impending  over  mankind.  Do 
these  two  doctrines  only  difier  in  the  degree  of  their  truth,  as  ex- 
pressing real  facts  with  unequal  degrees  of  accuracy  1  AsauredUy 
4he  one  is  true,  and  the  other  absolutely  false. 

In  every  wa^,  therefore,  it  is  evident  that  when  Mr.  WheweH 
explains  induction  as  the  colligation  of  facts  by  means  of  appro- 
pnate  conceptions,  that  is,  conceptions  which  will  really  Express 
them,  he  confounds  mere  description  of  the  observed  &cts  witti  in- 
ference fi:om  those  facts,  and  ascribes  to  the  lattM*  what  is  a  char- 
acteristic property  of  the  former. 

There  is,  however,  between  Colligation  and  Induction,  a  real 
correlation,  which  it  is  important  to  conceive  conrectly.  CoUigatian 
is  not  always  induction;  but  induction  is  always  colligation.  The 
assertion  that  thQ  planets  move  in  ellipses,  was  but  a  mode  ni  rep- 
resenting observed  facts  ;  it  was  but  a  colligation ;  while  the  assertion 
that  they  aie  drawn,  or  tend,  towards  the  sun,  was  the  statement 
of  a  new  fact,  inferred  by  induction.  But  the  induction,  once  made, 
accomplishes  the  purposes  of  colligation  likewise.    It  brings  the  same 
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&cto,  whieh  Kepler  had  eouneeled  by  bis  conoeptioa  of  an  ellipse, 
under  the  additional  conoepdoB  «f  bodies  acted  upon  hj  a  central 
force,  and  serres  therefore  as  a  new  bond  of  connexion  £ar  tboee 
faots;  a  new  principle  for  their  classificaUon. 

Moreover,  that  general  description,  which  is  inapropeiiy  confounded 
widi  induction,  is  nevertheless  a  neoessaiy  preparation  for  inductioB; 
no  less  necessary  than  correct  obsex^atiiHi  (tt  tiie  &cts  themselvesw 
Without  the  previoos  colligation  of  detached  observations  by  meam 
of  one  general  conception,  we  could  never  have  obtained  any  basis  for 
an  induction,  except  in  the  case  of  phenomena  of  very  limited  compass. 
We  should  not  be  able  to  affirm  any  predicates  «t  all,  of  a  subject  in« 
capable  of  being  observed  otherwise  than  piecemeal :  much  less  eouid 
we  extend  those  predicates  by  induction  to  other  similar  sabjedta. 
Induction,  l^erefore,  always  presupposes,  not  only  that  the  necessary 
observations  are  made  with  the  necessary  accuracy,  but  also  that  thie 
results  of  these  observations  are,  so  far  as  practicable,  connected 
together  by  general  descriptions,  enabling  the  mind  to  represent  to 
itself  as  ^oles  whatever  phenomena  ave  capable  of  being  so  rep- 
resented. 

To  suppose,  however,  ^at  nothing  more  is  required  from  the  conoep- 
tion  than  that  it  shall  serve  to  connect  the  observations,  would  be  to 
substitute  hypothesis  for  theory  and  imagination  for  proo£  The 
connecting  link  must  be  some  chsKracter  which  really  exuU  in  die  ^tft 
themselves,  and  which  would  manifest  itself  therein  if  the  conditions 
could  be  realized  which  our  organs  of  sense  require. 

What  more  may  be  usefully  said  on  the  subject  of  Colligation,  or  df 
the  correlative  expression  invented  by  Mr.  Wbewell,  the  Explication 
of  Conceptions,  and  generally  on  the  subject  of  ideas  and  mentd 
representations  as  connected  with  the  study  of  facts,  will  find  a  mot^ 
appropriate  place  in  the  Fourth  Book,  on  the  Operations  Subsidiary 
to  Inmiction :  to  which  the  reader  must  refer  for  the  removal  of  any 
difficulty  which  the  present  discussion  may  have  left. 


CHAPTER  in. 

OF  TH£  GROUND  OF  INDUCTION. 


§  1.  Induction  properly  so  called,  as  distinguished  irora  those  mental 
operations,  sometimes  thDU^  improperly  desiniated  by  the  name, 
which  I  have  attempted  in  the  precedmg  diapter  to  characterize,  mav, 
then,  be  summarily  defined  as  Generauzation  firom  Experience,  it 
consists  in  inferring  from  some  individual  instances  in  which  a  phe- 
nomenon is  observed  to  occur,  thsct  it  occurs  in  all  instances  of  a 
certain  class ;  namely,  in  all  which  resemble  the  former,  in  what  ax^ 
regarded  as  the  material  circumstances. 

in  what  way  the  material  circumstances  are  to  be  distinguished  &am 
those  which  are  immaterial,  or  why  some  of  the  circumstances  are 
material  and  others  not  so,  we  are  not  yet  ready  to  point  out.  We 
must  first  observe,  that  there  is  a  principle  implied  in  the  very  state- 
ment of  what  Induction  is ;  an  assumption  with  regard  to  the  course 
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of  nature  and  the  order  of  the  nmyene :  namely,  that  there  are  andi 
things  in  nature  aa  parallel  caaes ;  that  what  happens  once,  will,  under 
a  Bi:&cient  degree  of  similarity  of  circumstances,  happen  again,  and 
not  only  again,  but  always.  This,  I  say,  is  an  assumpuon,  involved  in 
every  case  of  induction.  And,  if  we  consult  the  actual  course  of 
nature,  we  find  that  the  assumption  is  warranted;  the  fact  is  so.  The 
universe,  we  find,  is  so  constituted,  that  whatever  is  true  in  any  one 
case,  is  true  in  all  cases  of  a  certain  description ;  the  only  difficulty  is, 
to  find  what  description. 

This  universal  &ct,  which  is  our  warrant  for  all  inference  from  ezpe> 
rience,  has  been  described  by  different  philosophers  in  different  forms 
of  language :  that  the  course  of  nature  is  uniform ;  that  the  universe  is 
governed  by  G[eneral  laws ;  and  the  like.  One  of  the  most  usual  of 
these  modes  of  expression,  but  also  one  of  the  most  inadequate,  is  that 
which  has  been  brought  into  familiar  use  by  the  metaphysicians  of  the 
school  of  Reid  and  Stewart.  The  disposition  of  the  human  mind  to 
generalize  finom  experience— a  propensity  considered  by  these  philo- 
sophers as  an  instinct  of  our  nature-— they  usually  describe  under  the 
name  of  "  our  intuitive  conviction  that  the  fiiture  will  resemble  the 
past.*'  Now  it  has  been  well  pointed  out  by  Mr.  Bailey,*  that  (whether 
the  tendency  be  or  not  an  original  and  ultimate  element  of  our  nature). 
Time,  in  its  modifications  of  past,  present,  and  future,  has  no  concern 
either  with  the  belief  itself,  or  with  the  grounds  of  it.  We  believe 
that  fire  will  bum  to-morrow,  because  it  burned  to-day  and  yesterday ; 
but  we  believe,  on  precisely  the  same  grounds,  that  it  burned  before 
we  were  bom,  and  that  it  bums  this  very  day  in  Cochin-China.  It  is 
not  firom  the  past  to  the  future,  tu  past  and  fiiture,  that  we  infer,  but 
firom  the  known  to  the  unknown ;  nrom  facts  observed  to  facts  unob- 
served ;  from  what  we  have  perceived,  or  been  directly  conscious  o£^ 
4^  what  has  not  come  within  our  experience.  In  this  last  predicament 
is  the  whole  region  of  the  future ;  but  also  the  vastly  greater  pordon 
of  the  present  and  of  the  past. 

Whatever  be  the  most  proper  mode  of  expressing  it,  the  proposition 
that  the  course  of  nature  is  uniform,  is  the  fundamental  principle,  or 
general  axiom,  of  Induction.  It  would  yet  be  a  great  error  to  offer 
this  large  generalization  as  any  explanation  of  the  inductive  process. 
On  the  contrary,  I  hold  it  to  be  itself  an  instance  of  induction,  and 
induction  by  no  means  of  the  most  obvious  kind.  Far  from  being  the 
first  induction  we  make,  it  is  one  of  the  last,  or  at  all  events  one  of 
those  which  are  latest  in  attaining  strict  philosophical  accuracy.  As 
a  general  maxim,  indeed,  it  has  scarcely  entered  into  the  minds  of  any 
but  philosophers ;  nor  even  by  them,  as  we  shall  have  many  opportu- 
nities of  remarking,  iiave  its  extent  and  limits  been  always  very  justly 
conceived.  Yet  tlds  principle,  though  so  far  from  being  our  earliest 
induction,  must  be  considered  as  our  warrant  for  aU  the  others,  in  this 
sense,  that  unless  it  were  true,  all  other  inductions  would  be  fallacious. 
And  thb,  as  we  have  already  seen,  is  the  sole  mode  in  which  the  gene- 
ral propositions  which  we  place  at  the  head  of  our  reasonings  when 
we  throw  them  into  syllogisms,  ever  really  contribute  to  their  validity. 
Archbishop  Whately  has  well  remarked,  that  every  induction  is  a 
syllogism  with  the  major  premiss  suppressed ;  or  (as  I  prefer  express* 

•  Es9ay9  on  the  Pumit  of  Truth, 
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ing  it),  that  eveij  inductioii  may  be  thrown  into  the  form  of  a  syllo- 
giam,  by  supplying  a  major  premiss.  If  this  be  actually  done,  the 
principle  which  we  are  now  considering,  that  of  the  uniformity  of  the 
course  of  nature,  will  appear  as  the  ultimate  major  premiss  of  all  in* 
ductions ;  and  wiU,  therefbie,  stand  to  all  inductions  m  the  relation  in 
which,  as  has  been  shown  at  so  much  length,  the  major  proposition  of 
a  syllogism  always  stands  to  the  conclusion ;  not  contributing  at  all  to 
prove  it,  but  being  a  necessary  condition  of  its  being  proved ;  since  no 
conclusion  is  proved  for  which  there  cannot  be  found  a  true  major 
premiss.* 

It  was  not  to  be  expected  that  in  the  case  of  this  axiom,  any  more 
than  of  other  axioms,  there  should  be  unanimity  among  philosophers 
with  respect  to  the  grounds  upon  which  it  is  to  be  received  as  true. 
I  have  already  stated  that  I  regard  it  as  itself  a  generalization  from 
experience.  Others  hold  it  to  be  a  principle  which,  antecedently  to 
any  verification  by  experience,  we  are  compelled  by  the  constitution 
of  our  thinking  faculty  to  assume  as  true.  Having  so  recently,  and  at 
BO  much  lenp^  combated  a  similar  doctrine  as  applied  to  the  axioms 
of  mathematics,  by  arguments  which  are  in  a  great  measure  applicable 
to  the  present  case,  I  shall  defer  the  more  particular  discussion  of  this 

*  From  the  fact,  that  erery  inducdoa  may  be  expressed  in  the  fonn  of  a  syllogism, 
AicbbislMm  Whately  cAnclodee  that  Induction  itself  is  bat  a  peculiar  case  of  ratiocination, 
and  that  the  UDiTersal  type  of  all  Inference,  or  Reasoning,  is  the  Syllogism.  Our  own 
inquiries  have  led  us  to  a  directly  opposite  result.  Instead  of  resolving  induction  into 
Ratiocination,  it  has  appeared  to  us  tnat  Ratiocination  is  itself  resolvable  into  Induction. 
The  Archbishop's  theory  may^I  thinlit  be  shown  to  be  fallacious  by  following  out  his  own 
train  of  thought  The  induction,  "  John,  Peter,  TThomas,  dec.,  are  mortal,  therefore  aU 
mankind  are  mortal,"  may,  as  he  justly  says,  be  thrown  into  a  syllogism  by  prefixing  as  a 
major  premies  (what  is  at  any  rate  a  necessary  svndition  of  the  ▼alidity  of  ttie  argument) 
namely,  that  whatever  is  true  of  John,  Peter,  Thomas,  dtc.,  is  true  of  all  mankind.  So 
far  the  case  is  made  out ;  and  Archbishop  Whateiy  (who,  endowed  with  a  penetrating  and 
active  rather  than  a  patient  and  persevenng  intellect,  seldom  fails  to  cast  his  sounding  line 
to  a  greater  depth  than  his  piedecessors,  and  when  he  has  done  this,  scarcely  seema  to 
care  whether  he  reaches  the  bottom  or  not)  omitted  to  ask  himself  the  further  question. 
How  we  come  by  the  major  premiss?  It  is  not  self-evident ;  nay,  in  all  cases  of  unwarranted 
geoeralixation,  it  is  not  true.  How,  then,  is  it  arrived  at  7  Necessarily  either  by  inductioii 
or  ratiocination ;  and  if  bjr  induction,  then,  on  the  Archbishop's  principles,  it  is  by  ratiocina* 
tion  still,  that  is,  by  a  previous  syllogism.  This  previous  syllogism  it  is,  therefore,  necessary 
to  oonstmet.  There  is,  in  the  long  ran,  only  one  possible  construction :  the  real  proof  that 
whatever  is  true  of  John,  Peter,  oic,  is  true  of  all  mankind,  can  only  be,  that  a  diflereitt 
supposition  would  be  inconsistent  with  the  uniformity  which  we  know  to  exist  in  the 
course  of  nature.  Whether  there  would  be  this  inconsistency  or  not,  may  be  a  matter  of 
bn^  and  delicate  imiuiry ;  but  unlesa  there  would,  we  have  no  sufficient  nound  for  the 
major  of  the  inductive  sjrllogism.  It  hence  appears,  that  if  we  throw  the  whole  course  of 
any  inductive  argument  into  a  series  of  syllogisms,  we  shall  arrive  by  more  or  fewer  stepp 
at  an  ultimate  syllogism,  which  will  have  for  its  major  premiss  the  principle,  or  axiom,  of 
the  uniformity  of  the  course  of  nature.  Having  reached  this  point,  we  have  the  whole 
field  of  induction  laid  out  in  syllogisms,  and  every  instance  of  inference  from  experience 
exhibited  as  the  conclusion  of  ratiocinationt  except  one :  but  that  one,  unhappily,  mcludes 
•11  the  rest.  Whence  came  the  universal  major?  what  proves  to  us  that  nature  ia 
governed  by  general  laws  ?  MThere  are  the  premisses  of  the  syllogism  of  which  that  is  tho 
conclusion  7  Here,  at  least,  is  a  case  of  induction  which  cannot  be  resolved  into  syllogism. 
-  And  undoubtedly  it  would  be  the  ideal  perfection  of  Inductive  Philosophy  if  all  other 
general  truths  could  be  exhibited  aa  conclusions  deduced  from  that  widest  genendizatioii 
ofalL  But  such  a  mode  of  presenting  them,  however  useful  in  giving  coherence  and 
systematic  unity  to  our  thoughts,  would  be  an  invereion  of  the  real  order  of  proof.  This  great 
ganemlizatioD  must  itaelf  have  been  Idunded  on  prior  peneralixations :  the  obecurer  lawa 
of  nature  were  discovered  by  means  of  it,  but  toe  more  obvious  ones  most  have  been 
understood  and  assented  to  as  general  truths  before  it  was  ever  heard  of.  We  should 
never  have  dared  to  affirm  that  all  phenomena  take  place  according  to  general  laws,  if  we  had 
not  first  arrived,  in  the  case  of  a  great  moliitttde  of  phenomena,  at  some  knowledge  of  the 
laws  themselves ;  which  could  be  done  no  otherwise  than  by  induction.  Archbishop 
Whately's  theory,  therefore,  implying,  as  it  does,  the  consequence  that  we  never  could 
have  had  a  single  well-grounded  induction  unless  we  had  already  reached  that  highest 
fBDoralizatJon,  must,  1  conceive,  be  rsfarded  as  antenable. 
Aa 
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ccntroYerted  point  in  regard  to  tiie  fuiidamental  axiom  of  inductum, 
until  a  more  advanced  period  of  aur  inquiry.*  At  present  it  is  of 
{inorB  importance  to  understand  thoroughly  tbe  import  df  the  axiom 
yitself.  For  tbe  proposition,  that  the  course  of  nature  is  uniform,  pos- 
sesses rather  the  brevity  suitable  to  popular,  than  ihe  precision  requi- 
site in  philosophical,  language :  its  terms  require  to  be  expluned,  and 
A  Stricter  than  their  ordinary  si^ificalaon  given  to  them,  before  tbe 
truth  of  the  assertion  can  be  admitted* 

§  2.  Every  person's  consciousness  assures  him  that  he  does  not  al- 
ways expect  tuiiformity  in  the  course  of  events;  he  does  not  always 
believe  that  the  unknown  will  be  similar  to  ^e  known,  that  the  fu- 
ture will  resemble  the  past.  Nobody  believes  that  the  succession  of 
xain  and  fine  weather  mil  be  the  «ame  in  every  future  year  as  in  the 
,|»:esent.  Nobody  expects  to  have  the  same  dreams  repeated  every 
alight.  On  the  contrary,  everybody  mentions  it  as  something  extraor- 
dinary, if  the  course  of  nature  is  constant,  and  resembles  itself,  in  these 
.particulars.  To  look  for  constancy  vviiere  constancy  is  not  to  be  ex- 
pected, as,  for  instance,  that  a  day  which  has  onoe  brought  good  for- 
tune will  always  be  a  fortunate  day,  is  justly  accounted  superstition. 

The  course  of  nature,  in  truth,  is  not  only  uniform,  it  is  also  infi- 
nitely various.  Some  phenomena  are  always  seen  to  recur  in  the  very 
same  combinations  in  which  we  met  with  them  at  first;  others  seem 
altogether  capricious ;  while  some,  which  we  had  been  accustomed  to 
regard  as  bound  down  exclusively  to  a  particular  set  of  combinations, 
we  unexpectedly  find  detached  firom  some  of  the  elements  with  which 
we  had  hitherto  found  them  conjoined,  and  united  to  others  of  quite 
a  contrary  description.  To  an  inhabitant  of  Central  Afirica,  fifi;y  yeaxB 
ago,  no  fact  probably  appeared  to  rest  upon  more  uniform  experience 
than  this,  that  all  human  beings  are  black.  To  Europeans,  not  many 
years  ago,  the  proposition.  All  swans  are  white,  appeared  an  equally 
unequivocal  instance  of  uniformity  in  the  course  of  nature.  Further 
experience  has  proved  to  both  that  they  were  mistaken ;  but  they  haiJ 
to  wait  fifty  centuries  for  this  experience.  During  that  long  tima, 
mankind  believed  in  an  uniformity  of  the  course  of  nature  where  no 
such  uniformity  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of  induction, 
the  foregoing  were  cases  of  as  legitimate  inference  as  any  inductions 
whatever.  In  these  two  instances,  in  which,  the  conclusion  being 
fiilse,  the  ground  of  inference  nnist  have  been  insufficient,  there  wbb, 
nevertheless,  as  much  grotmd  for  it  as  this  conception  of  induction  ad- 
mitted o£  The  inducticm  of  the  ancients  has  been  weU  described  by 
Bacon,  under  the  name  of  **  Inductio  per  enumerationem  simplicem, 
ubi  non  reperitur  instantia  contradictoria.''  It  consists  in  ascribing 
the  character  of  genra^  truths  to  all  prepositions  which  are  true  m 
every  instance  that  we  happen  to  know  of.  This  is  the  kind  of  induc- 
tion, if  it  deserves  the  name,  which  is  natural  to  the  mind  when  unac- 
eustomed  to  scientific  methods.  The  tendency,  which  some  call  an 
instinct,  and  which  others  account  for  by  association,  to  infer  the  lu- 
ture  from  the  past,  the  knovm  from  the  unknown,  is  simply  a  habit  cyf 
expecting  that  what  lias  been  found  true  once   or  several  timafli» 
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and  nerer  yet  found  false,  will  be  found  true  again.  Whedier  the 
instanceB  are  fow  or  many,  conduflive  or  inconclusive,  does  not  -muoh 
afiect  the  matter :  these  are  consideFations  which  occur  only  on  re- 
flection; the  unprompted  tendenc^r  of  the  mind  is  to  generalize  its  ex« 
perience,  provided  this  points  all  in  one  direction ;  provided  no  other 
experience  of  a  eonflicting  character  comes  unsought.  The  notion  of 
seeking  it,  of  experimenting  for  it,  of  interrogating  nature  (to  use 
Bacon^s  expression),  is  of  mudi  later  growth^  The  obsOTvation  of  nature, 
by  uncultivated  intellects  is  purely  passive:  t^ey  take  the  facts  which 
present  themselves,  without  taking  the  trouble  of  searching  for  more  : 
It  is  a  superior  mind  only  which  asks  itself  what  facts  are  needed  to 
'  enable  it  to  come  to  a  sure  conclusion,  and  then  looks  out  for  these. 

But  although  we  have  always  a  propensity  to  generalise  from  un- 
varying experience,  we  are  not  always  warranted  in  doing  bq.  Be- 
fore we  can  be  at  liberty  to  conclude  that  somethii^  is  untversally  true 
because  we  have  never  known  an  instance  to  the  contrary,  it  must  be 
proved  to  us  that  if  there  were  in  nature  any  instances  to  the  contrary, 
we  should  have  known  of  them.  This  assurance,  in  the  ffreat  majority 
of  cases,  we  cannot  have,  or  can  have  only  in  a  very  moderate  deeree. 
The  possibility  of  having  it,  is  the  foundation  on  which  we  ehaU  see 
hereafter  that  induction  by  simple  enumeration  may  in  scHue  remark- 
able cases  amount  to  full  prooi.*  No  such  assurance,  however,  can 
be  had,  on  any  of  the  ordinary  subjects  of  scientific  inquiry.  Pc^ular 
notions  are  usually  founded  upon  induction  by  simple  enumeration ; 
in  science  it  carries  us  but  a  little  way.  We  are  forced  to  begin  with 
it ;  we  must  often  rely  upon  it  provisionally,  in  the  absence  of  zoeans 
of  more  searching  investigation.  But,  for  tbe  accurate  study  of  nature, 
we  require  a  surer  and  a  more  potent  instrument 

It  was,  above  all,  by  pointing  out  the  insufficiency  of  this  rude  and 
loose  conception  of  Induction,  that  Bacon  merited  die  title  so  eenerailly 
awarded  to^him,  of  Founder  of  the  Inductive  Fhiloaophy.  The  value 
of  his  own  contributions  to  a  more  philosophical  theory  of  tibe  subject 
has  certainly  been  exaggerated.  Although  (along  with  some  funda- 
mental errors)  his  writings  contain,  more  or  leas  fully  developed, 
several  of  the  most  important  principles  of  the  Inductive  Method, 
physical  investigation  has  now  far  outgrown  the  Baconian  ccoiceptioB 
of  Induction.  Moral  and  political  inquiry,  indeed,  are  as  yet  Sbix 
behind  that  conception.  The  current  and  approved  modes  of  reason- 
ing on  these  subjects  are  still  of  the  same  vicious  description  against 
whidi  Bacon  protested :  the  method  almost  exclusively  employed  by 
those  professing  to  treat  such  matters  inductively,  is  the  very  inductio 
per  enumerationem  simplieem  which  he  condemns ;  and  tiie  experience^ 
which  we  hear  so  confidently  appealed  to  by  all  sects,  pasties,  and  in* 
terests,  is  still,  in  his  own  emphatic  words,  mera  palpatio. 

§  3.  In  order  to  a  better  underatanding  of  the  problem  which  liie 
logician  must  solve  if  he  would  establish  a  scientific  theory  of  Indnc;^ 
tion,  let  us  compare  a  &w  cases  of  incorrect  inductions  with  others 
which  are  acknowledged  to  be  legitimate.  Gome,  we  know,  which 
were  believed  for  centuries  to  be  correct,  were  neveitbeless  incorrect. 
That  all  swans  are  white,  cannot  have  been  a  good  induction,  since 
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'  the  conolusion  has  turned  out  erroneous.  The  experience,  however, 
on  which  the  conclusion  rested  was  genuine.  From  the  earliest 
records,  the  testimony  of  all  the  inhabitants  of  the  known  world  was 
unanimous  on  the  point.  The  uniform  experience,  therefore,  ofthe  in* 
habitants  of  the  known  world,  agreeing  m  a  common  result,  without 
one  known  instance  of  deviation  from  that  result,  Is  not  always  suffi* 
dent  to  establish  a  general  conclusion. 

But  let  us  now  turn  to  an  instance  apparently  not  very  dissimilar  to 
this.  Mankind  were  wrong,  it  seems,  in  concludine  that  all  swans 
were  white:  are  we  also  wrong,  when  we  conclude  that  all' men's 
heads  erow  above  their  shoulders,  and  never  below,  in  spite  of  thei 
conflicting  testimony  of  the  naturalist  Pliny  1  As  there  were  black 
swans,  although  civilized  men  had  existed  for  three  thousand  years  on 
the  earth  without  meeting  with  them,  may  there  not  also  be  **  men 
whose  heads  do  grow  beneath  their  shoulders,"  notwithstanding  a 
rather  less  perfect  unanimity  of  negative  testimony  from  all  observers  1 
Most  persons  would  answer  No;  it  was  more  credible  that  a  bird 
should  vary  in  its  color,  than  that  man  should  vary  in  the  relative  posi- 
tion of  his  principal  organs.  And  there  is  no  doubt  that  in  so  saying 
they  would  be  right :  but  to  say  why  they  are  right,  would  be  impos- 
sible,  without  entering,  more  deeply  than  is  usudly  done,  into  the  true 
theory  of  Induction.  ^ 

Aran,  there  are  cases  in  which  we  reckon  with  the  most  unfailing 
confidence  upon  uniformity,  and  other  cases  in  which  we  do  not  count 
upon  it  at  alL  In  some,  we  feel  complete  assurance  that  the  future  vriU 
resemble  the  past,  the,  unknown  be  precisely  similar  to  the  known.  In 
others,  however  invariable  may  be  the  result  obtained  from  the  in- 
stances which  we  have  observed,  we  draw  from  them  no  more  than  a 
very  feeble  presumption  that  the  like  result  will  hold  in  all  other  cases* 
That  a  straight  line  is  the  shortest  distance  between  twopoints,  we  do 
not  doubt  to  be  true  even  in  the  region  of  the  fixed  stars.  "When  a  chem* 
ist  announces  the  existence  and  properties  of  a  newly-discovered  sub- 
stance, if  we  confide  in  his  accuracy,  we  feel  assured  that  the  conclusions 
he  has  arrived  at  will  hold  universally,  although  the  induction  be  founded 
but  on  a  single  instance.  We  do  not  withhold  our  assent,  waiting  for 
a  repetition  of  the  experiment ;  or  if  we  do,  it  is  from  a  doubt  whether 
the  one  experiment  was  properly  made,  not  whether  if  properly  made 
it  would  be  conclusive.  Here  then,  is  a  general  law  of  nature,  in- 
ferred without  hesitation  frx>m  a  single  instance ;  an  universal  propo- 
sition from  a  singular  one.  Now  mark  another  case,  and  contrast  it 
with  this.  Not  all  the  instances  which  have  been  observed  since  the 
beginning  of  the  world,  in  support  of  the  general  proposition  that  all 
crows  are  black,  would  be  deemed  a  sufficient  presumption  of  the 
truth  of  the  proposition,  to  outweigh  the  testimony  of  one  unexcep- 
tionable witness  who  should  affirm  that  in  some  region  of  the  earth 
not  fully  explored,  he  had  caught  and  examined  a  crow,  and  had  found 
it  to  be  gray. 

Why  IS  a  single  instance,  in  some  cases,  sufficient  for  a  complete  in- 
duction, while  in  others,  myriads  of  concurring  instances,  without  a 
single  exception  known  or  presumed,  go  such  a  very  little  way  towards 
establishing  an  universal  proposition  %  Whoever  can  answer  this  ques- 
tion knows  more  of  the  philosophy  of  logic  than  the  wisest  of  the  an- 
cients, and  has  solved^the  great  problem  of  inducdon. 
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CHAPTER  IV. 

OP  LAWS  OF  NATURE. 

§  1.  In  the  contemplatioii  of  that  uniformity  in  the  couree  of  nature, 
which  is  assumed  in  every  inference  from  experience,  one  of  the  first 
observadons  that  present  themselves  is,  that  the  uniformity  in  question 
is  not  properly  uniformity,  but  uniformities.  The  depend  regularity 
results  from  the  coexistence  of  partial  regularities.  The  course  of  na- 
ture in  general  is  constant,  because  the  couree  of  each  of  the  various 
phenomena  that  compose  it  is  so.  A  certcdn  fact  invariably  occurs 
whenever  certain  circumstances  are  present,  and  does  not  occur  when 
they  are  absent ;  the  like  is  true  of  another  fact ;  and  so  on.  From 
these  separate  diireads  of  connexion  between  parts  of  the  great  whole- 
which  we  term  nature,  a  general  tissue  of  connexion  unavoidably 
weaves  itself,  by  which  the  whole  is  held  together.  If  A  is  always 
accompanied  by  D,  B  by  E,  and  C  by  F,  it  follows  that  A  B  is  accom- 
panied by  D  E,  A  C  by  DF,  BC  by  EP,  and  finally,  ABC  by  DEF; 
and  thus  the  general  character  of  regularity  is  produced,  which,  along 
with  and  in  the  midst  of  infinite  diversity,  pervades  all  nature. 

The  first  point,  therefore,  to  be  noted  in  regard  to  what  is  called  the 
uniformity  of  the  course  of  nature,  is,  that  it  is  itself  a  complex  fact, 
compounded  of  all  the  separate  uniformities  which  exist  in  respect  to 
single  phenomena.  These  various  uniformities,  when  ascertained  by 
what  is  regarded  as  a  sufficient  induction,  we  call  in  common  parlance. 
Laws  of  Nature.  Scientifically  speaking,  that  title  is  employed  in  a 
more  restricted  sense  to  designate  the  uniformities  when  reduced  to . 
their  most  simple  expression.  Thus  in  the  illustration  already  em- 
ployed, there  were  seven  uniformities ;  all  of  which,  if  considered  suf- 
ficiently certain,  would,  in  the  more  lax  application  of  the  term,  be 
called  laws  of  nature.  But  of  the  seven,  three  alone  are  properly  dis- 
tinct and  independent ;  these  being  presupposed,  the  others  follow  of 
cotirse :  the  three  first,  therefore,  according  to  the  stricter  acceptation, 
are  calUd  laws  of  nature,  the  remainder  not ;  because  they  are  in  truth 
mere  caset  of  the* three  first ;  virtuaUy  included  in  them ;  said,  there- 
fore, to  resvlt  from  them:  whoever  affirms  those  three  has  already 
affirmed  all  the  rest. 

To  substitute  real  examples  for  symbolical  ones,  the  following  are 
three  uniformities,  or  call  them  laws  of  nature :  the  law  that  air  has 
weight,  the  law  that  pressure  on  a  fluid  is  propa^ted  equally  in  all 
directions,  and  the  law  that  pressure  in  one  direction,  not  opposed  by 
an  equal  pressure  in  a  contrary  direction^roduces  motion,  which  does 
not  cease  until  equilibrium  is  restored.  From  these  three  uniformities 
we  should  be  able  to  predict  another  uniformity,  namely,  the  rise  of 
the  mercury  in  the  Torricellian  tube.  This,  in  the  stricter  use  of  the 
phrase,  is  not  a  law  of  nature.  It  is  a  result  of  laws  of  nature.  It  is 
a  case  of  each  and  every  one  of  the  three  laws ;  and  is  the  only  occur- 
rence by  which  they  could  all  be  fulfilled.  If  the  mercury  were  not 
sustained  in  the  barometer,  and  sustained  at  such  a  height  that  the  col- 
umn of  mercury  were  equal  in  weight  to  a  column  of  the  atmosphere, 
of  the  same  diameter ;  ixere  would  be  a  case,  either  of  the  air  not . 


I 


Digitized  by  VjOOQIC 


IM'  INfM^tHONt 

pressing  upon  the  surface  of  the  mercury  with  the  force  which  is  called 
Its  weight,  or  of  the  downward  pressure  on  the  mercury  not  being 
propagated  equally  in  an  upwara  directioi^  or  of  a  body  pressed  in 
one  direction  and  not  in  the  direction  opposite,  either  not  moving  in 
the  direction  in  which  it  b  pressed,  or  stopj^ng  before  it  had  attained 
equilibrium.  If  we*  knew,  therefore,  the  three  simple  laws,  but  had 
never  tried  the  Torricellian  experiment,  we  might  deduce  its  riesnit 
from  those  laws.  The  known  weight  of  the  air,  combined  with  the 
position  of  the  apparattis,  would  bring  the  mercury  within  the  first  of 
the  three  inductions ;  the  first  induction  would  bring  it  within  the  sec- 
ond, and  the  second  within  the  third,  in  the  manner  which  we  so  fiiUy 
illustrated  in  treating  of  Ratiocination.  We  should  thus  come  to  know 
the  more  complex  uniformity,  independently  of  specific  experience, 
through  our  knowledge  of  the  simpler  ones  from  which  it  results :  al- 
though, for  reasons  which  will  appear  hereafter,  verification  by  specific 
experience  would  still  be  desirable,  and  might  possibly  be  indis- 
pensable. 

Complex  uniformities  which,  Kke  this,  are  mere  cases  of  simpler 
ones,  and  have,  therefore,  been  virtually  inferred  in  affirming  those, 
may  with  propriety  be  called  laiosy  but  can  scarcely,  in  the  strictness 
of  scientific  speech,  be  termed  Laws  of  Nature.  It  is  the  custom  of 
philosophers,  wherever  they  can  trace  regularity  of  any  kind,  to  call 
the  general  proposition  which  expresses  the  nature  of  that  regularity, 
^a  lata  ;  as  when,  in  mathematics,  we  speak  of  the  law  of  decrease  of 
the  successive  terms  of  a  converging  series.  But  the  expression,  law 
ofnajtwre^  is  generally  employed  by  scientific  men  with  a  sort  of  tadt 
reference  to  the  original  sense  of  the  word  law^  namely,  the  expression 
of  the  will  of  a  superior ;  the  superior,  in  this  instance,  being  the  Ruler 
of  the  universe.  When,  therefore,  it  appeared  that  aiiy  of  the  uni- 
fbrmities  which  were  observed  in  nature,  would  result  spontaneously 
fltmi  certain  other  uniformities,  without  any  separate  act  of  creative 
wiU^  the  former  have  not  usually  been  spoken  of  as  laws  of  nature. 
According  to  another  mode  of  expression,  the  question.  What  are  the 
laws  of  nature  ]  may  be  stated  thus : — ^What  are  the  fewest  and  sim- 
plest assumptions,  which  being  granted,  the  whole  existing  orier  of 
nature  would  result  1  Another  mode  of  stating  it  would  te  thus : 
What  are  the  fewest  general  propositions  from  which  all  the  uniformi- 
ties which  exist  in  the  universe  might  be  deductively  inferred  ? 

As  has  already  been  hinted  (and  wiU  be  more  ftifly  discussed  here- 
rflier)  every  great  advance  which  marks  an  epoch  in  the  ]>rogress  of 
science,  has  consisted  in  a  step  made  towaras  the  solution  of  this 
problem.  Even  a  simple  colligation  of  inductions  steady  made,  with- 
out any  fiiefth  extension  of  the  inductive  inference,  is  already  an  ad- 
vance in  that  direction.  When  Kepler  expressed  the  regularity  which 
exists  in  the  observed  motions  ot  the  hea]^enly  bodies,  by  the  three 
general  propositions  called  his  laws,  he,  in  so  doing,  pointed  out 
three  simple  volitions,  by  which,  instead  of  a  much  greater  number,  it 
appeared  that  the  whole  scheme  of  the  heavenly  motions,  so  far  as  yet 
observed,  might  be  conceived  to  bare  been  produced.  A  similar,  and 
still  greater  step  was  made  when  these  laws,  which  at  first  did  not 
seem  to  be  included  in  any  more  general  truths,  were  discovered  to 
be  cases  of  the  three  laws  of  motion,  as  obtaining  among  bodies  which 
mutually  tend  towards  one  another  vrith  a  certam  force,  and  have  had 
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a  O0ttain  infitsntcneous  inqmlse  originiAj  impressed  upon  them.  After 
diifl  great  discovery,  Kepler's  three  propositions,  tboagh  still  called 
laws,  would  hoidly,  by  any  person  accustomed  to  use  language  with 
precision,  be  teniied  laws  of  nature :  that  phrase  would  be  reserved 
lor  the  simpler  laws  into  which  Newton^  as  the  expression  is,  resolved 
them. 

According  to  this  lancniage,  every  well  grounded  inductive  generali- 
zation is  eitiber  a  law  of  nature,  or  a  result  of  laws  of  nature,  capable, 
if  those  laws  are  known,  of  being  predicted  from  them.  And  the  prob- 
lem of  Inductive  Logic  may  be  sunnned  up  in  two  questions  :  How  to 
aeeertain  the  laws  of  nature "?  and,  How,  after  having  ascertained  them, 
to  follow  tikem  into  their  results  1  On  the  other  hand^  we  must  not 
suffer  ourselves  to  imagine  that  this  mode  of  statement  amounts  to  a 
real  analysis,  or  to  anything  but  a  mere  verbal  transformation  of  the 
problem ;  f^r  the  expression,  Laws  of  Nature,  means  nothing  but  the 
uniformities  which  exist  among  natural  phenomena  (or,  in  other  words, 
die  resuhs  of  induction),  when  reduoea  to  their  simplest  expression. 
It  is,  however,  something  to  have  advanced  so  far,  as  to  see  that  the 
study  of  nature  is  the  study  of  laws,  not  a  law ;  of  uniformities,  in  the 
plural  number :  that  the  different  natural  phenomena  have  their  sepa- 
rate rules  or  modes  of  taking  place,  which,  though  much  intermixed 
and  entangled  with  one  another,  may,  to  a  certain  extent,  be  studied 
apart :  that  (to  resume  our  fbnner  metaphor)  the  regularity  which 
exists  in  nature  is  a  web  composed  of  distinct  threads,  and  only  to  be 
understood  by  tracing  each  of  the  threads  separately ;  for  which  pur- 
pose it  is  ofbni  necessary  to  unravel  some  portion  of^the  web,  and  ex- 
hibit the  fibres  apart.  The  rules  of  experimental  inquiry  are  the  con- 
trivances fear  unraveling  the  web. 

§  2.  In  thus  attempting  to  ascertain  the  general  order  of  naturis  by 
flscertaimng  the  particular  order  of  the  occurrence  of  each  one  of  the 
phenomena  of  nature,  the  most  scientific  proceeding  can  be  no  more 
than  an  improved  form  of  that  which  was  primitively  pursued  by  the 
human  understanding,  as  yet  undirected  by  science.  When  men  first 
formed  the  idea  of  studying  phenomena  according  to  a  stricter  and 
surer  method  than  that  which  they  had  in  the  first  instance  spontane- 
ously adopted,  they  did  not,  conformably  to  the  well  meant  but  imprac- 
ticable precept  of  Descartes,  set  out  from  the  supposition  that  nothing 
had  been  already  ascertained.  Many  of  the  uniformities  existing 
among  phenomena  are  so  constant,  and  so  open  to  observation,  as  to 
force  themselves  upon  men's  involuntary  recognition.  Some  fects  are 
so  peipetually  and  fomiliarly  accompanied  by  certain  others,  that  man- 
kind learnt,  as  chaldren  now  learn,  to  expect  the  one  where  they  found 
the  odier,  long  before  they  knew  how  to  put  their  expectation  into 
words,  by  asserting,  in  a  proposition,  the  existence  of  a  connexion  be- 
tween those  phenomena.  No  science  was  needed  to  teach  men  that 
food  nourishes,  that  water  drowns,  or  quenches  thirst,  that  the  sun 
^ives  light  and  heat,  that  bodies  fall  to  the  ground.  The  first  scien- 
tific inquirers  assumed  these  and  the  like  as  known  truths,  and  set  out 
fiiom  them  to  discover  others  which  were  unknown :  nor  were  they 
wrong  in  so  doing,  subject,  however,  as  they  afterwards  began  to  see, 
to  an  ulterior  revision  of  these  spontaneous  generalizations  themselves. 
when  the  progress  of  knowledge  pointed  out  limits  to  them,  or  showed 
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their  tnith  to  be  contingent  upon  Bome  odier  circumfltaiice  not  origi- 
nally attended  to.  It  will  appear,  I  think,  from  the  aubseqnent  part  of 
our  inquiry,  that  there  is  no  logical  fallacy  in  this  mode  of  proceeding  ; 
but  we  may  see  already  that  any  other  mode  is  rigorously  impractica- 
ble :  since  it  is  impossible  to  frame  any  scientific  method  of  induction, 
or  test  of  the  correctness  of  inductions,  unless  upon  the  hypothesis  that 
some  inductions  of  unquestionable  certainty  have  been  already  made. 

Let  us  revert,  for  instance,  to  one  of  our  fonner  illustrations,  and 
consider  why  it  is  that,  with  exactly  the  same  amount  of  evidence, 
both  negative  and  positive,  we  did  not  reject  the  assertion  that  there 
are  black  swans,  i^ile  we  should  refute  credence  to  any  testimony 
which  asserted  that  there  were  men  wearing  the^T  heads  underneath 
their  shoulders.  The  first  assertion  was  more  creaible  than  the  latter. 
But  why  more  credible  t  So  long  as  neither  phenomenon  had  been 
actually  witnessed,  what  reason  was  there  for  finding  the  one  harder 
to  be  believed  than  the  other  1  Apparently,  because  there  is  less  con* 
stancy  in  the  colors  of  animals,  than  in  the  general  structure  of  their 
internal  anatomy.  But  how  do  we  know  thisi  Doubtless,  from 
experience.  It  appears,  then,  that  we' need  experience  to  inform  us, 
in  what  cases,  or  in  what  sorts  of  cases,  experience  is  to  be  relied 
upon.  Experience  must  be  consulted  in  order  to  learn  from  it  under 
whBt  circumstances  arguments  from  it  will  be  valid.  We  have  no 
ulterior  test  to  which  we  subject  experience  in  general ;  but  we  make 
experience  its  own  test.  Experience  testifies,  that  among  the  uni- 
formities  which  it  exhibits  or  seems  to  exhibit,  some  are  more  to  be 
relied  upon  than  others ;  and  uniformity,  therefore,  may  be  presumed^ 
from  any  given  number  of  instances,  with  a  greater  degree  of  assurance, 
in  proportion  as  the  case  belongs  to  a  class  in  which  the  uniformities 
have  hitherto  been  found  more  uniform. 

This  mode  of  coirecting  one  generali2ation  by  n^jeans  of  another, 
a  narrower  generalization  by  a  wider,  which  common  sense  suggests 
and  adopts  in  practice,  is  the  real  type  of  scientific  Induction.  All 
that  art  can  do  is  but  to  give  accuracy  and  precision  to  this  process, 
and  adapt  it  to  all  varieties  of  cases,  without  any  essential  alteration  in 
its  principle. 

There  are  of  course  no  means  of  applying  such  a  test  as  that  above 
described,  unless  we  already  possess  a  general  knowledge  of  the 
prevalent  character  of  the  uniformities  existing  throughout  nature. 
The  indispensable  foundation,  therefore,  of  a  scientific  formula  of 
induction,  must  bo  a  survey  of  the  inductions  to  which  mankind  have 
been  conducted  in  unscientific  practice ;  with  the  special  purpose  of 
ascertaining  what  kinds  of  unUormities  have  been  founa  perfectly 
invariable,  pervading  all  nature,  and  what  are  those  which  have  been 
found  to  vary  with  difference  of  time,  place,  or  other  changeable 
circumstances. 

§  3.  The  necessity  of  such  a  survey  is  confirmed  by  the  considera- 
tion, that  the  stronger-  inductions  are  the  touchstone  to  which  we 
always  endeavor  to  bring  the  weaker.  If  we  find  any  means  of 
deducing  one  of  the  less  strong  inductions  from  stronger  ones,  it 
acquires,  at  once,  all  the  strength  of  those  from  which  it  is  deduced; 
and  even  adds  to  that  strength ;  since  the  independent  experience  on 
which  the  weaker  induction  previously  rested,  becomes  additional 
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evidence  of  the  troth  of  the  better  ettabliehed  law  in  whi^h  it  ia  bdw 
found  to  be  included.  We  may  have  inferred,  frqm  historical  evidence, 
^at  the  uncontrolled  government  of  a  monarchvi  of  an  aristocracy,  or 
of  the  majority,  will  commonly  be  a  tyranny:  but  we  are  entitled  to 
rely  upon  this  generalization  with  much  greater  assurance  when  it  is 
abown  to  be  a  corollary  from  still  better  established  truths;  the 
infirmity  of  human  nature,  and  the  impossibility  of  maintaining  the 
predominance  of  reason  and  conscience  over  the  selfish  propensities 
by  any  means  except  such  as  the  supposition  of  absolute  power  neces- 
sarily excludes.  It  is  at  the  same  tune  obvious  that  even  these  great 
fi&cts  in  human  nature  derive  an  accession  of  evidence  from  the 
testimony  which  history  bears  to  the  effects  of  despotism.  The  strong 
induction  becomes  still  stronger  when  a  weaker  one  has  been  bound 
up  with  it. 

On  the  other  hand,  if  an  induction  conflicts  with  stronger  inductions, 
or  with  conclusions  capable  of  being  correctly  deduced  from  them,  ^en, 
unless  upon  reconsidei^on  it  should  appear  that  some  of  the  stronger 
inductions  have  been  stretched  too  far,  the  weaker  one  must  give  way. 
The  opinion  so  long  prevalent  that  a  comet,  or  any  other  unusual  ap* 
pearance  in  the  heavenly  regions,  was  the  precursor  of  calamities  to 
mankind,  or  to  those  at  least  who  witnessed  it ;  the  belief  in  the  vera^ 
city  of  the  oracles  of  Delphi  or  Dodona ;  the  reliance  on  astrology,  or 
on  the  weather-prophecies  in  almanacs ;  were  doubtless  inductions  sup* 
posed  to  be  grounded  on  experience :  and  faith  in  sucV  delusions  seems 
quite  capable  of  holding  out  against  a  great  multitude  of  &ilure8,  pro- 
vided it  be  nourished  by  a  reasonable  number  of  casual  coincidences 
between  the  prediction  and  the  event  What  has  really  put  an  end  to 
these  insufficient  inductions,  is  their  inconsistency  with  the  stronger  in- 
ductions subsequently  obtained  by  scientific  inquiry,  respecting  the 
causes  upon  which  terrestrial  events  really  depend ;  and  where  those 
scientific  truths  have  not  yet  penetrated,  the  same  or  similar  delusions 
still  prevail. 

It  may  be  affirmed  as  a  general  principle,  that  all  inductions,  whether 
strong  or  weak,  which  can  be  connected  together  by  a  ratiocination,  are 
confirmatory  of  one  another :  while  any  which  lead  deductively  to  con- 
sequences mat  are  incompatible,  become  mutually  each  other's  test, 
showing  that  one  or  other  must  be  given  up,  or,  at  least,  more  guard- 
edly expressed.  In  the  case  of  inductions  which  confirm  each  other, 
the  one  which  becomes  a  conclusion  from  ratiocination  rises  to  at  least 
the  level  of  certainty  of  the  weakest  of  those  from  which  it  is  deduced ; 
while  in  eeneral  all  are  more  or  less  increased  in  certainty.  Thus  the 
Torricellian  experiment,  though  a  mere  case  of  three  more  general 
laws,  not  only  strengthened  greatly  the  evidence  on  which  those  laws 
rested,  but  converted  one  of  them  (the  weight  of  the  atmosphere)  from 
a  doubtful  generalization  into  one  of  the  best-established  doctrines  in 
the  range  of  physical  science. 

If,  then,  a  survey  of  the  uniformities  which  have  been  ascertained  to 
exist  in  nature,  should  point  out  some  which,  as  far  as  any  human  pur- 
pose requires  certainty,  may  be  considered  as  absolutely  certain  and 
absolutely  universal ;  then  by  means  of  these  uniformities,  we  may  be 
able  to  raise  multitudes  of  other  inductions  to  the  same  point  in  the 
scale.  For  if  we  can  show,  with  respect  to  anv  induction,  that  either 
it  must  be  true,  or  one  of  these  certain  and  umversal  inductions  must 
Bb 
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admit  of  an  exception :  the  former  generalization  will  attain  the  aame 
absolute  certainty  and  indefeasibleness  within  the  boands  assigned  to 
it,  which  are  the  attributes  of  the  latter.  It  will  be  proved  to  be  a 
law ;  and  if  not  a  result  of  other  and  simpler  laws,  it  will  be  a  law  of 
nature. 

There  are  such  certain  and  universal  inductions ;  and  it  is  because 
there  are  such,  that  a  Logic  of  Induction  is  possible. 


CHAPTER  V. 

OF  THB  LAW  OF  UNIVEBflAL  CAUSATION. 

§  1.  The  phenomena  of  nature  exist  in  two  distinct  relations  to  one 
another;  that  of  simultaneity,  and  that  of  succession.  Every  phenom- 
enon is  related,  in  an  uniform  manner,  to  some  phenomena  that  coexist 
with  it,  and  to  some  that  have  preceded  or  virill  follow  it. 

Of  the  uniformities  which  exist  among  synchronous  phenomena,  the 
most  important,  on  every  account,  are  tbe  laws  of  number ;  and  next 
to  them  Uiose  of  space,  or  in  other  words,  of  extension  and  figure.  The 
laws  of  number  are  common  to  synchronous  and  successive  phenome- 
na. That  two  Ad  two  make  four,  is  equally  true  whether  the  second 
two  follow  the  first  two  or  accompany  them.  It  is  as  true  of  days  and 
years  as  of  feet  and  inches.  The  laws  of  extension  and  figure,  (in  other 
words,  the  theorems  of  geometry,  from  its  lowest  to  its  highest  branch- 
es,) are,  on  the  contrary,  laws  of  simultaneous  phenomena  only.  The 
various  parts  of  space,  and  of  the  objects  whicii  are  said  to  fill  space, 
coexist ;  and  the  unvarying  laws  which  are  the  subject  of  the  science 
of  geometry,  are  an  expression  of  the  mode  of  their  coexistence. 

This  is  a  class  of  laws,  or  in  other  words,  of  uniformities,  for  the  com- 
prehension and  proof  of  which  it  is  not  necessary  to  suppose  any  lapse 
of  time,  any  variety  of  facts  or  events  succeeding  one  another,  u  all 
the  objects  in  the  universe  were  unchangeably  fixed,  and  had  remained 
in  that  condition  from  eternity,  the  propositions  of  geometry  would  still 
be  true  of  those  objects.  All  things  which  possess  extension,  or  in  other 
words,  which  fill  space,  are  subject  to  geometrical  laws.  Possessing 
extension,  they  possess  figure,  possessing  figure,  they  must  possess 
some  figure  in  particular,  and  have  all  the  properties  which  geometry 
assigns  to  that  figure.  If  one  body  be  a  sphere  and  the  other  a  cylin- 
der, of  equal  height  and  diameter,  the  one  will  be  exactly  two-thirds 
of  die  other,  let  the  nature  and  quality  of  the  material  be  what  it  will. 
Again,  each  body,  and  each  point  of  a  body,  must  occupy  some  place 
or  position  among  other  bodies ;  and  the  position  of  two  bodies  rela- 
tively to  each  other,  of  whatever  nature  the  bodies  be,  may  be  uner- 
ringly inferred  from  the  position  of  each  of  them  relatively  to  any  third 
body. 

In  the  laws  of  number,  then,  and  in  those  of  space,  we  recognize, 
in  the  most  unqualified  manner,  the  rigorous  universality  of  wlych  we 
are  in  quest.  Those  laws  have  been  in  all  ages  the  type  of  certainty, 
the  standard  of  comparison  for  all  inferior  degrees  of  evidence.  Their 
invariability  is  so  perfect,  that  we  are  unable  even  to  conceive  any 
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exception  to  th^m ;  and  plulosophars  have  been  led^  although  (as  I 
have  endeavored  to  show)  erroneously,  to  consider  their  evidence  as 
lying  not  in  experience,  but  in  the  original  constitution,  of  the  human 
intellect.  If,  therefore,  from  the  laws  of  space  and  number,  we  were 
able  to  deduce  uniformities  of  any  other  description,  this  would  be 
conclusive  evidence  to  us  that  those  other  uniformities  possessed  the 
same  degree  of  rigorous  certainty.  But  this  we  cannot  do.  From 
laws  of  space  and  number  alone,  nothing  can  be  deduced  but  laws  of 
space  and  number. 

Of  all  truths  relating  to  phenomena,  the  most  valuable  to  us  are 
those  which  relate  to  the  order  of  their  succession.  On  a  knowledge 
of  these  is  founded  every  reasonable  anticipation  of  future  facts,  and 
whatever  power  we  possess  of  influencing  those  facts  to  our  advantage. 
Even  the  laws  of  geometry  are  chiefly  of  practical  importance  to  us  as 
being  a  portion  of  the  premisses  fix>m  which  the  order  of  the  succession 
of  phenomena  may  be  inferred. 

Inasmuch  as  the  motion  of  boclies,  the  action  of  forces,  and  the 
propagation  of  influences  of  all  sorts,  take  place  in  certain  lines  and 
over  definite  spaces,  the  properties  of  those  lines  and  spaces  are  an 
important  part  of  the  laws  to  which  those  phenomena  are  themselves 
subject.  Moreover,  motions,  forces,  or  other  influences,  and  times,  are 
numerable  quantities ;  and  the  properties  of  number  are  applicable  to 
them  as  to  all  other  things.  But  although  the  laws  of  number  and 
space  are  important  elements  in  the  ascertainment  of  uniformities  of 
succession,  they  can  do  nothing  towards  it  when  taken  by  themselves. 
They  can  onlv  be  made  instrumental  to  that  purpose  when  we  combine 
with  them  additional  premisses,  expressive  ot  uniformities  of  succession 
already  known.  By  taking,  for  instance,  as  premisses,  these  proposi- 
tions: that  bodies  acted  upon  by  an  instantaneous  force  move  with 
uniform  velocity  in  straight  lines ;  that  bodies  acted  upon  by  a  con- 
tinuous force  move  with  accelerated  velocity  in  straight  lines;  and 
that  bodies  acted  upon  by  two  forces  in  different  directions  move  in 
the  diagonal  of  a  parallelogram,  whose  sides  represent  the  direction 
and  quantity  of  those  forces ;  we  may  by  combinmg  these  truths  with 
propositions  relatinff  to  the  properties  of  straight  lines  and  of  parallelo- 
grams, (as  that  a  triangle  is  half  of  a  parallelogram  of  the  same  base 
and  altitude,)  deduce  another  important  Uniformity  of  succession,  viz., 
that  a  body  moving  round  a  centre  of  force  describes  areas  propor- 
tional to  the  times.  But  unless  there  ha<i  been  laws  of  succession  in 
our  premisses,  there  could  have  been  no  truths  of  succession  in  our 
conclusions.  A  similar  remark  might  be  extended  to  every  other  class 
of  phenomena  really  peculiar ;  and,  had  it  been  attended  to,  would 
have  prevented  many  chimerical  attempts  at  demonstrations  of  the 
indemonstrable,  and  explanations  of  what  cannot  be  explained. 

It  is  not,  therefore,  enough  for  us  that  the  laws  of  space,  which  axe 
only  laws  of  simultaneous  phenomena,  and  the  laws  of^number,  which 
though  true  of  successive  phenomena  do  not  relate  to  their  succession, 
possess  that  rigorous  certainty  and  universality  of  which  we  are  in 
search.  We  must  endeavor  to  find  some  law  of  succession  which  has 
those  same  attributes,  and  is  therefore  fit  to  be  made  the  foundation  of 
processes  for  discovering,  and  of  a  test  for  verifying,  all  other  uniformi- 
ties of  succession.  This  fundamental  law  must  resemble  the  truths  of 
geometry  in  their  most  remarkable  peculiarity,  that  of  never  being,  in 
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any  ioBtance  wbateriM',  defeated  or  «tispeiided  by  any  cbange  of  cir- 
cutnstances. 

Now  among  all  thooe  umformities  in  the  snccension  of  phenomena, 
which  common  obeerr ation  is  sufficient  to  bring  to  light,  there  are  very 
few  which  have  any,  eren  apparent,  pretension  to  uda  rigorous  inde- 
feasibility :  and  of  those  few,  one  only  has  been  found  capable  of  com- 
pletely sustaining  it.  In  that  one,  however,  we  recognize  a  law  which 
IS  universal  also  in  another  sense;  it  is  coextensive  with  the  entire 
field  of  successive  phenomena,  all  instances  whatever  of  succession 
being  examples  of  it.  This  law  is  the  Law  of  Causation.  It  is  an 
universal  truth  that  every  fact  which  has  k  beginning  has  a  cause. 

This  generalization  may  appear  to  some  minds  not  to  amount  to 
much,  since  after  all  it  asserts  only  this :  "  it  is  a  law,  that  everv  event 
depends  upon  some  law."  We  must  not,  however,  conclude  that  the 
generality  of  the  principle  is  merely  veibal :  it  vrill  be  found  upon 
mspection  to  be  no  vague  or  unmeaning  assertion,  but  a  most  import- 
ant and  really  fundamental  truth. 

§  2,  The  notion  of  Cause  being  the  root  of  the  whole  theory  of  Induc- 
tion, it  is  indispensable  that  this  idea  should,  at  the  very  outset  of  om 
inquiry,  be,  with  the  utmost  practicable  degree  of  precision,  fixed  and 
determined.  If,  indeed,  it  were  necessary  for  the  purposes  of  induc- 
tive logic  that  the  strife  should  be  quelled,  which  has  so  long  raged 
among  the  different  schools  of  metaphysicians,  respecting  the  origin 
and  analysis  of  our  idea  of  causation ;  the  promulgation,  or  at  least 
the  general  reception,  of  a  true  theory  of  mduction,  might  be  con- 
sidered desperate,  for  a  long  time  to  come.  But  in  this  as  in  most 
other  respects,  the  science  of  the  Investigation  of  Truth  by  means  of 
Evidence,  has  no  need  to  borrow  any  premisses  from  the  science  of 
the  ultimate  constitution  of  the  human  mind,  except  such  as  have  at 
last,  though  ofben  after  long  controversy,  been  incorporated  into  all  the 
existing  systems  of  mental  philosophy,  or  all  but  such  as'  may  be  re- 
garded as  essentially  eifete. 

I  premise,  then,  that  when  in  the  course  of  this  inquiry  I  speak  of 
the  cause  of  any  phenomenon,  I  do  not  mean  a  cause  which  is  not 
itself  a  phenomenon ;  I  make  no  research  into  the  ultimate,  or  ontolo- 
gical  cause  of  anything.  To  adopt  a  distinction  familiar  in  the  wri,- 
tings  of  the  Scotch  metaphysicians,  and  especially  of  Reid,  the  causes 
with  which  I  concern  myself  are  not  efficient^  but  physical  causes. 
They  are  causes  in  that  sense  alone,  in  which  one  physicd  fact  may  be 
said  to  be  the  cause  of  anotiier.  Of  the  efBcient  causes  of  phenomena, 
or  whether  any  such  causes  exist  at  all,  I  am  not  called  upon  to  give 
an  opinion.  The  notion  of  causation  is  deemed,  by  the  schools  of 
metaphysics  most  in  vog^e  at  the  present  moment,  to  imply  a  myste- 
rious and  most  powerful  tie,  such  as  cannot,  or  at  least  does  not,  exist 
between  any  physical  fact  and  that  other  physical  fact  upon  which  it  is 
invariably  consequent,  and  which  is  popularly  termed  its  cause :  and 
thence  is  deduced  the  supposed  necessity  of  ascending  higher,  into  the 
essences  and  inherent  constitution  of  things,  to  find  the  true  cause,  the 
cause  which  is  not  only  followed  by,  but  actually  produces^  the  effect. 
No  such  necessity  exists  for  the  purposes  of  the  present  inquiry,  nor 
win  any  such  doctrine  be  found  in  the  following  pages.  But  neither 
win  there  be  found  anything  incompatible  with  it.     We  are  in  no  way 
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eoaoemed  in  the  question.  The  only  notion  of  a  cause,  which  the 
theory  of  induction  requires,  is  such  a  notion  as  can  be  gained  from 
experience.  The  Law  of  Causation,  the  recognition  of  which  is  the 
main  pillar  of  inductive  philosophy,  is  but  the  mmiliar  truth,  that  inva* 
riability  of  succession  is  found  dy  observation  to  obtain  between  every 
fact  in  nature  and  some  other  fact  which  has  preceded  it ;  independ- 
ently of  all  consideration  respecting  the  ultimate  mode  of  production 
of  phenomena,  and  of  every  other  question  regarding  the  nature  of 
"  Tilings  in  themselves." 

Between  the  phenomena,  then,  which  exist  at  any  instant,  and  the 
phenomena  which  exist  at  the  succeeding  instant,  there  is  an  invariable 
order  of  succession;  and,  as  we  said  in  speaking  of  the  general  uni* 
formity  of  the  course  of  nature,  this  Web  is  composed  of  separate  fibres ; 
this  collective  order  is  made  up  of  particular  sequences,  ootaining  inva- 
riably among  the  separate  parts.  To  certain  facts,  certain  facts  always 
do,  and,  as  we  believe,  always  will,  succeed.  The  invariable  antece- 
dent is  termed  the  cause ;  the  invariable  consequent,  the  effect.  And 
the  univezsality  of  the  law  of  causation  consists  in  this,  that  every  con- 
sequent is  connected  in  this  manner  with  some  particular  antecedent^ 
or  set  of  antecedents.  Let  the  &ct  be  what  it  may,  if  it  has  begun  to 
exist,  it  was  preceded  by  some  fiict  or  facts,  with  which  it  is  invaria* 
bl^  connected.  For  every  event,  there  exists  some  combination  of 
objects  or  events,  some  given  concurrence  of  circumstances,  positive 
Bm  negativa^  the  occurrence  of  which  will  always  be  followed  by  that 
phenomenon.  "Wq  may  not  have  &und  out  what  this  concurrence  of 
circumstances  may  be;  but  we  never  doubt  that  there  is  such  a  one, 
and  that  it  never  occurs  without  having  the  phenomenon  in  question 
as  its  effect  or  consequence,  tjpon  the  universality  of  this  truth  de- 
pends the  possibility  of  reducing  the  inductive  process  to  rules.  The 
undoubtea  assurance  we  have  that  there  is  a  law  to  be  fi>und  if  we  only 
knew  how  to  find  it,  will  be  seen  presently  to  be  the  source  from  which 
the  canons  of  the  Inductive  Logic  derive  their  validity. 

§  3.  It  is  seldom,  if  ever,  between  a  consequent  and  one  single  an- 
tecedent, that  this  invariable  sequence  subsists.  It  is  usually  between 
a  consequent  and  the  sum  of  several  antecedents;  the  concurrence  of 
them  all  being  requisite  to  produce,  that  is,  to  be  certain  of  being  fol* 
lowed  by,  the  consequent.  In  such  cases  it  is  very  common  to  smgle 
out  one  only  of  the  antecedents  under  the  denomination  of  Cause,  call- 
ing the  others  merely  Conditions^  Thus  if  a  man  eats  of  a  particular 
di^,  and  dies  in  consequence,  that  is,  would  not  have  died  if  he  had 
not  eaten  of  it,  people  would  be  apt  to  say  that  eating  oi  that  dish 
was  the  cause  of  lus  deatL  There  needs  not,  however,  be  any  inva- 
riable connexion  between  eating  of  the  dish  and  death;  but  there 
certainly  is,  among  the  circumstances  which  took  place,  some  combi- 
nation or  other  upon  which  death  is  invariably  consequent :  as,  for 
instance,  the  act  of  eating  of  the  dish,  combined  with  a  particular  bodily 
constitution,  a  particular  state  of  present  health,  and  perhaps  even  a 
certain  state  of  the  atmosphere ;  the  w)^ole  of  which  circumstances 
perhaps  constituted  in  this  particular  case  the  conditions  of  the  phenom- 
enon, or  in  other  words  the  set  of  antecedents  which  determined  it, 
and  but  for  which  it  would  not  have  happened.  The  real  Cause,  is 
the  whole  of  these  antecedent^ ;  and  we  have,  philosophically  speak* 
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ing,  no  right  to  give  the  name  of  cause  to  one  of  them,  exclusively  of 
the  others.  What,  in  the  case  we  have  supposed,  disguises  the  incor- 
rectness of  the  expression,  is  this :  that  the  various  conditions,  except 
the  single  one  of  eating  the  fbod,  were  not  events  (that  is,  instantaneous 
changes,  or  successions  of  instantaneous  changes)  but  states,  possessing 
more  or  less  of  permanency ;  and  might  therefore  have  preceded  the 
effect  by  an  indefinite  length  of  duration,  for  want  of  the  event  which 
was  requisite  to  complete  the  required  concurrence  of  conditions : 
while  as  soon  as  that  event,  eating  the  food,  occurs,  no  other  cause  is 
waited  for,  but  the  effect  begins  immediately  to  take  place :  and  hence 
the  appearance  is  presented  of  a  more  immediate  and  closer  connexion 
between  the  effect  and  that  one  antecedent,  than  between  the  effect 
and  the  remaining  conditions.  But  although  we  may  think  proper  to 
give  the  name  of  cause  to  that  one  condition,  the  fulfilment  of  which 
completes  the  tale,  and  brings  about  the  effect  without  further  delay ; 
this  condition  has  really  no  closer  relation  to  the  effect  than  any  of  tne 
other  conditions  has.  The  production  of  the  consequent  required 
that  thcv  should  all  exist  immediately  previous,  though  not  that  they 
should  all  begin  to  exist  immediately  previous.  The  statement  of  the 
cause  is  incomplete,  unless  in  some  shape  or  other  we  introduce  all 
the  conditions.  A  man  takes  mercury,  goes  out  of  doors,  and  catches 
cold.  We  say,  perhaps,  that  the  cause  of  his  taking  cold  was  ex- 
posure to  the  air.  It  is  clear,  however,  that  his  having  taken  mercuiy 
may  have  been  a  necessary  condition  of  his  catching  cold;  and  though 
it  might  consist  with  usage  to  say  that  the  cause  of  his  attack  was  ex- 
posure to  the  air,  to  be  accurate  we  ought  to  say  that  the  cause  was 
exposure  to  the  air  whUe  under  the  oirect  of  mercury. 

If  we  do  not,  when  aiming  at  accuracy,  enumerate  all  the  condi- 
tions, it  is  only*  because  some  of  them  will  in  most  cases  be  under- 
stood without  being  expressed,  or  because  for  the  purpose  in  view 
they  may  without  detriment  be  overlooked.  For  example,  when  we 
say,  the  cause  of  a  man's  death  was  that  his  foot  slipped  m  climbing  a 
ladder,  we  omit  as  a  thing  unnecessary  to  be  stated  the  circumstance 
of  his  weight,  though  quite  as  indispensable  a  condition  of  the  effect 
which  took  place.  When  we  say  tnat  the  assent  of  the  crown  to  a 
bill  makes  it  law,  we  mean  that  the  assent,  being  never  eiven  until  all 
the  other  conditions  are  fulfilled,  makes  up  the  sum  of  the  conditions, 
although  no  one  now  regards  it  as  the  principal  one.  When  the  deci- 
sion of  a  legislative  assembly  has  been  determined  by  the  casting  vote 
of  the  chairman,  we  oflen  say  that  this  one  person  was  the  cause  of  all 
the  effects  which  resulted  from  the  enactment.  Yet  we  do  not  really 
suppose  that  his  single  vote  contributed  more  to  the  result  than  that 
of  any  other  person  who  voted  in  the  affirmative ;  but,  for  the  purpose 
we  have  in  view,  which  is  that  of  fixing  him  with  the  responsibUity,  the 
share  which  any  other  person  took  in  the  transaction  is  not  materiaL 

In  all  these  instances  the  fact  which  was  dignified  by  the  name  of 
cause,  was  the  one  condition  which  came  last  into  existence.  But  it 
must  not  be  supposed  that  in  the  employment  of  the  term  this  or  any 
other  rule  is  always  adhered  to.  Nothing  can  better  show  the  absence 
of  any  scientific  ground  for  the  distinction  between  the  cause  of  a  phe- 
nomenon and  its  conditions,  tiian  the  capricious  manner  in  which  we 
select  from  among  the  conditions  that  which  we  choose  to  denominate 
the  cause.  .  However  numerous  the  conditions  may  be,  there  is  hardly 
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my  of  lliem  wfaicH  may  not,  according  to  the-puipose  of  our  immediate 
diacouney  obtain  that  nominal  preeminence.  This  wiU  be  seen  by 
analyzing  the  conditions  of  some  one  familiar  phenomenon.  For 
example,  a  stone  thrown  into  water  falls  to  the  bottom.  What  are  the 
conditions  of  this  eyent  ?  In  the  first  place  there  must  be  a  stone,  and 
water,  and  the  stone  mast  be  thrown  into  the  water ;  but,  these  suppo- 
sitions forming  part  of  the  enunciation  of  the  phenomenon  itself,  to 
include  them  also  among  the  conditions  would  be  a  vicious  tautology, 
and  this  class  of  conditions,  therefore,  have  never  received  the  name  of 
cause  from  any  but  the  schoolmen,  by  whom  they  were  called  the  ma- 
terial cause,  causa  materialis.  The  next  condition  is,  there  must  be 
an  earth :  and  accordingly  it  is  often  said,  that  the  fall  of  a  stone  is 
caused  by  the  earth ;  or  by  a  |>ower  or  property  of  the  earth,  or  a  force 
exerted  by  the  earth,  all  of  which  are  merely  roundabout  ways  of  say- 
ing that  it  is  caused  by  the  earth ;  or,  lastly,  the  earth's  attraction;  which 
also  is  only  a  technical  mode  of  saying  that  the  earth  causes  the  motion* 
with  the  additional  particularity  that  the  motion  is  totDq,rds  the  earth, 
which  is  not  a  character  of  the  cause,  but  of  the  effect  Let  us  now 
pass  to  another  condition.  It  is  not  enough  that  the  earth  should  exist; 
the  body  must  be  within  that  distance  from  it,  in  which  the  earth's 
attraction  preponderates  over  that  of  any  other  body.  Accordingly  we 
may  say,  and  the  expression  would  be  confessedly  correct,  that  the 
cause  of  the  stone's  fiuling  is  its  being  withu^  ike  ephere  of  the  earth's 
attraction.  We  proceed  to  a  further  condition.  The  stone  is  immersed 
in  water :  it  is  therefore  a  condition  of  its  reaching  the  sround,  that  its 
specific  gravity  exceed  that  of  the  surrounding  fimd,  or  m  other  words 
that  it  surpass  in  weight  an  equal  volume  of  water.  Accordingly,  any 
one  would  be  acknowledged  to  speak  correctly  who  said,  that  the  cause 
of  the  stone's  going  to  the  bottom  is  its  exceeding  in  specific  gravi^ 
the  fluid  in  which  it  is  immersed. 

Thus  we  see  that  each  and  every  condition  of  the  phenomenon  may 
be  taken  in  its  turn,  and  with  e^ual  propriety  in  common  parlance,  but 
with  equal  impropriety  in  scientific  aiscourse  may  be  spoken  of  as  if 
it  were  the  entire  cause.  And  in  practice  that  particular  condition  is 
usually  styled  the  cause,  whose  share  in  the  matter  is  superficially  the 
most  conspicuous,  or  whose  requisiteness  to  the  p'oduction  of  the  effect 
we  happen  to  be  insisting  upon  at  the  moment.  So  great  is  the  force 
of  this  last  consideration,  that  it  often  induces  us  to  give  the  name  of 
cause  even  to  one  of  the  negative  conditions.  We  say,  for  example. 
The  cause  of  the  army's  being  surprised  was  the  sentmel's  beinff  dS 
his  poet.  But  since  the  sentiners  absence  was  not  what  created  the 
enemy,  or  made  the  soldiers  to  be  asleep,  how  did  it  cause  them  to  be 
surpnfiwd  ]  AH  that  is  really  meant  is,  that  the  event  would  not  have 
happened  if  he  had  been  at  his  duty.  His  being  off  his  post  was  no 
proaucing  cause,  but  the  mere  absence  of  a  preventing  cause  s  it  was 
simply  equivalent  to  his  non-existence.  From  nothing,  from  a  mere 
negation,  no  consequences  can  proceed.  All  efiects  are  connected,  by 
the  law  of  causation,  with  some  set  oipoeitive  conditions ;  negative  ones, 
it  is  true,  being  almost  always  required  in  addition.  In  oSier  words, 
every  fact  or  phenomenon  which  has  a  beginning;,  invariably  arises 
when  some  certain  combination  of  positive  facts  exists,  provided  cer- 
tain other  positive  facts  do  not  exisL 

Since,  then,  mankind  are  accustomed,  with  acknowledged  propriety 
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BO  far  as  the  ordinances  of  language  are  concerned,  to  give  dlie  nam* 
of  cause  to  almost  any  one  of  the  conditions  of  aphenomenon,  or  any 
portion  of  the  whole  number,  arbitrarily  selected,  without  excepting 
even  those  conditions  which  are  purely  negative,  and  in  themselvea 
incapable  of  causing  anything ;  it  will  probably  be  admitted  without 
longer  discussion,  that  no  one  of  the  conditions  has  more  claim  to  that 
title  than  another,  and  that  the  real  cause  of  the  phenomenon  is  the  as- 
semblage of  all  its  conditions.  There  is,  no  doubt,  a  tendency  (which 
our  first  example,  that  of  death  firom  taking  a  particular  food,  suffix 
ciently  illustrates)  to  associate  the  idea  of  causation  with  the  proximate 
antecedent  event,  rather  than  with  any  of  the  antecedent  states,  or 
permanent  facts,  which  may  happen  also  to  be  conditions  of  the  phe* 
nomenon ;  the  reason  being  that  the  event  not  only  exists,  but  bc^ns 
to  exist  immediately  previous :  while  the  other  conditions  may  have 
preexisted  for  an  indefinite  time.  And  this  tendency  shows  itself  veiy 
visibly  in  the  different  logical  fictions  which  are  resorted  to  even  by 
philosophers,  to  avoid  the  necessity  of  giving  the  name  of  cause  to 
anything  which  had  existed  for  an  indeterminate  leag^  of  time  before 
the  effect.  Thus,  rather  than  say  that  the  earth  causes  the  fidl  of ' 
bodies,  they  ascribe  it  to  ^  force  exerted  by  the  earth,  or  an  aUractum 
by  the  earth,  abstractions  which  they  can  represent  to  themselves  as 
Exhausted  by  each  effort,  and  therefore  constituting  at  each  successive 
instant  a  fresh  act,  simultaneous  with,  or  only  immediately  preceding, 
the  effect.     Inasmuch  as  the  coming  of  the  drcumstance  which  com* 

gletes  the  assemblage  of  conditions,  is  a  change  or  event,  it  thence 
appens  that  an  event  is  always  the  antecedent  in  cloeest  apparent 
proximity  to  the  consequent :  and  this  may  account  for  the  illusion 
which  disposes  us  to  look  upon  the  proximate  event  as  standii^  more 

S3cu1iarly  in  the  position  of  a  cause  than  any  of  the  antecedent  states 
ut  even  this  peculiarity  of  being  in  cloeer  proximity  to  the  effect 
than  any  other  of  its  conditions,  is,  as  we  have  already  seen,  fiir 
fix>m  being  necessary  to  the  common  notion  of  a  cause ;  with  which 
notion,  on  the  contrary,  any  one  of  the  conditions,  either  positive  or 
negative,  is  found,  upon  occasion,  completely  to  accord. 

The  cause,  then,  philosophically  speaking,  is  the  sum  total  of  the  eon* 
ditions,  positive  and  negative,  taken  together ;  the  whole  of  the  contin* 
ffencies  of  every  description,  indiich  being  realized,  the  consequent 
mvariably  follows.  The  negative  conditions,  however,  of  any  phenom* 
enon,  a  special  enumeration  of  which  would  generally  be  very  prolix, 
may  be  all  summed  up  under  one  head,  namely,  the  absence  of  pre- 
venting or  counteracting  causes.  The  convenience  of  this  mode  <^ 
expression  is  grounded  mainly  upon  the  fact,  that  the  eflfects  of  any 
cause  in  counteracting  another  cause  may  in  most  cases  be,  with  strict 
scientific  exactness,  regarded  as  a  mere  extension  of  its  own  proper  and 
separate  effects.  If  gravity  retards  the  upward  motion  of  a  projectile, 
aiMl  deflects  it  into  a  parabolic  trajectory,  it  produces,  in  so  doing,  the 
very  same  kind  of  effect,  and  even  (as  mathematicians  know)  the  same 
quantity  of  effect,  as  it  does  in  its  ordinary  operation  of  causing  Uie 
nil  of  bodies  when  simply  deprived  of  their  support.  If  an  alkaline 
solution  mixed  with  an  acid  destroys  its  sourness,  and  prevents  it  from 
reddening  vegetable  blues,  it  is  because  the  specific  efiect  of  the  alkali 
is  to  combine  with  the  acid,  and  form  a  compound  with  totfldly  different 
qualities.     This  property,  which  causes  of  all  descriptions  possess,  of 
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_  the  effeetB  of  oth^r  catues  by  vhtcte  (for  the  most  part)  of 
the  same  laws,  accordiag  to  which  they  pi^iice  their  oym*  enablea 
us,  by  establishing  the  general  axiom  diat  all  causes  are  liable  to  be 
counteracted  in  their  effects  by  one  another,  to  dispense  with  the  con- 
sideradon  of  negative  conditions  entirely,  and  limit  the  notion  of  cause 
to  the  assemblage  of  the  positive  conditions  of  the  phenomenon :  one 
negative  condition  invariably  understood,  and  the  same  in  all  instances 
(namely,  the  absence  of  all  counteracting  causes)  being  sufficient,  along 
with  the  sum  of  the  positive  conditions,  to  make  up  the  whole  set  of 
circumstances  upon  which  the  phenomenon  is  dependent. 

§  4,  Among  the  positive  conditicms,  as  we  have  seen  that  there  are 
some  to  which,  in  common  parlance,  the  term  cause  is  more  readily 
and  frequently  awarded,  so  Uiere  are  others  to  which  it  is,  in  ordinary 
circumstances,  refused.  *  In  most  cases  of  causation  a  distinction  is 
commonly  drawn  between  something  which  acts,  and  some  other  thing 
which  is  acted  upon,  between  an  agjBnt  and  a  paHent.  Both  of  these, 
it  would  be  universally  allowed,  are  conditions  of  the  phenomenon; 
but  it  would  be  thought  absurd  to  call  the  latter  the  cause,  that  tatb 
being  reserved  for  the  former*  The  distinction,  however,  vanishes  on 
examination,  or  rather  is  found  to  be  only  verbal ;  arising  from  an  ia- 
cident  of  mere  expression,  namely,  that  the  object  said  to  be  €u:ted  upon^ 
and  which  is  considered  as  the  scene  in  which  the  effect  takes  place,  is 
commonly  included  in  the  phrase  by  which  the  eflfeet  is  spoken  of,  so 
that  if  it  were  also  reckoned  as  part  of  the  cause,  the  seeming  incon- 
gruity would  arise  of  its  being  supposed  to  cause  itself.  In  the  in* 
stance  whidi  we  have  already  had,  of  falling  bodies,  the  question  was 
thus  put : — What  is  the  cause  which  makes  a  stone  fall  ?  and  if  the 
answer  bad  been  ''  the  stone  itself,"  the  expression  would  have  been 
in  aj^arent  contradiction  to  the  meaning  of  the  word  cause.  The 
stone,  therefore,  is  conceived  as  the  patient,  and  the  earth  (or,  accord- 
ing to  the  common  and  most  unphilosophical  practice,  some  occult 
auality  of  tbe  earth)  is  represented  as  the  agent,  or  cause.  But  that 
lere  is  nothing  fundamental  in  the  distinction  may  be  seen  from  this, 
that  if  we  do  but  alter  the  mere  wording  of  the  question,  and  expresa 
it  thus,  What  is  the  cause  which  produces  vertical  motion  towards  the 
earth  1  we  might  now,  without  any  incongruity,  speak  of  the  stone  or 
other  heavy  h^dy  as  the  ajB;ent,  which*  by  virtue  of  its  own  laws  or 
properties,  commences  moving  towards  the  earth ;  although  to  save  the 
established  doctrine  of  the  inactivity  of  matter,  men  usually  prefer  here 
also  to  ascribe  the  effect  to  an  occidt  quality,  and  say  that  the  cause  is 
not  the  stone  itself,  but  the  weight  or  gravitation  of  tiie  stone. 

*  There  are  a  few  exceptions ;  for  there  are  some  properties  of  objects  which  seem  to  be 
Torely  preTentire ;  as  the  property  of  opaoue  bodies,  by  which  they  intercept  the  passage 
of  light  This,  so  far  as  we  are  able  to  unaerstand  it,  apoears  an  instance  not  of  one  causa 
coanteracting  another  by  the  same  law  whereby  it  proauces  its  own  effects,  but  of  an 
agency  which  manifests  itself  in  no  other  way  than  in  defeating  the  effects  of  another 
agency.  If  we  knew  upon  wnat  other  relations  to  light,  or  npon  what  peculiarities  of 
stractore  opacity  depends,  we  might  find  that  this  is  only  an  apparent,  not  a  real,  ezcep* 
tion  to  the  general  proposition  in  the  text.  In  any  case  it  needs  not  affect  the  practical 
application.  The  formola  which  inclodes  aU  the  negative  conditions  of  an  effect  in  the 
smgle  one  of  the  absence  of  counteracting  causes,  is  not  violated  by  such  cases  as  this  \ 
although,  if  all  counteracting  agencies  were  of  this  description,  there  would  be  no  pur- 
pose served  by  employing  the  formula,  since  we  should  still  have  to  enumerate  specially 
th^  negative  conditions  of  each  phenomenon,  instead  of  regaxding  them  as  implicitly  cott* 
tained  in  the  positive  laws  of  the  vanoos  other  agencies  in  nature. 
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Those  who  have  canteDdeil  ibr  a  radical  cUstiiiction  between  agent 
and  patient,  have  generally  conceiyed  the  agent  as  that  which  causes 
some  state  of,  or  some  change  in  the  state  of,  another  object  which  is 
called  the  patient.  But  a  little  reflection  will  show  that  the  license 
we  assume  of  speaking  of  phenomena  as  Hates  of  the  various  objects 
which  take  part  in  them,  (an  artifice  of  which  so  much  use  has  been 
made  by  some  philosophers,  Brown  in  particular,  for  the  apparent 
explanation  of  phenomena,)  is  simply  a  sort  of  logical  fiction,  useful 
sometimes  as  one  among  several  modes  of  expression,  but  which 
should  never  be  supposed  to  be  the  statement  of  a  philosophical  truth. 
Even  those  of  the  attributes  of  an  object  which  might  seem  with 
greatest  propriety  to  be  called  states  of  the  object  itself,  its  sensible 
qualities,  its  color,  hardness,  shape,  and  the  like,  are,  in  reality,  (as  no 
one  has  pointed  out  more  clearly  than  Brown  himself,)  phenomena  of 
causation,  in  which  the  substance  is  distinctly  the  agent,  or  producing 
cause,  the  patient  being  our  own  organs,  and  those  of  other  sentient 
beings.  What  we  call  the  states  of  objects,  are  always  sequencerinto 
which  those  objects  enter,  generally  as  antecedents  or  causes;  and 
thines  are  never  more  active  than  in  the  production  of  those  phenomena 
in  \^icbr  they  are  said  to  be  acted  upon.  Thus,  in  the  last  example, 
that  of  a  sensation  produced  in  our  organs,  are  not  the  laws  of  our 
organization,  and  even  those  of  our  minds,  as  directly  operative  in 
determining  the  effect  produced,  as  the  laws  of  the  outward  object  % 
Though  we  call  prussic  acid  the  agent  of  a  man's  death,  are  not  the 
whole  of  the  vital  and  organic  properties  of  the  patient  as  actively 
instrumental  as  the  poison,  in  the  chain  of  effects  which  so  rapidly 
terminates  his  sentient  existence  t  In  the  process  of  education,  we 
may  call  the  teacher  the  agent,  and  the  scholar  only  the  material  acted 
upon ;  yet  in  truth  all  the  fkcts  which  preexisted  in  the  scholar's  mind 
exert  either  codperating  or  counteracting  agencies  in  relation  to  the 
teacher's  efforts.  It  is  not  light  alone  which  is  the  agent  in  vision,  but  ' 
light  coupled  with  the  active  properties  of  the  eye  and  brain,  and  with 
those  of  the  visible  object.  The  distinction  between  agent  and  patient 
u  merely  verbal :  patients  are  always  agents ;  in  a  great  proportion, 
indeed,  of  all  natural  phenomena,  they  are  so  to  such  a  degree  as 
to  react  roost  forcibly  upon  the  causes  which  acted  upon  them :  and 
even  when  this  is  not  the  case,  they  contribute,  in  the  same  manner  as 
any  of  the  other  conditions,  to  the  production  of  the  effect  of  which 
they  are  vulgarly  treated  as  the  mere  theatre.  All  the  positive  con- 
ditions of  a  phenomenon  are  alike  agents,  alike  active;  and  in  any 
expression  of  the  cause  which  professes  to  be  a  complete  one,  none  of 
them  can  with  reason  be  excluded,  except  such  as  have  already  been 
implied  in  the  words  used  for  describing  the  effect;  nor  by  including 
even  these  would  there  be  incurred  any  but  a  merely  verbal  incon- 
sistency. 

*  §  5.  It  now  remains  to  advert  to  a  distinction  which  is  of  first-rate 
importance  both  for  clearing  up  the  notion  of  cause,  and  for  obviating 
a  very  specious  objection  often  made  against  the  view  which  we  have 
taken  of  the  subject. 

When  we  define  the  cause  of  anything  (in  the  only  sense  in  which 
the  present  inquiry  has  any  concern  with  causes)  u  be  "  the  antecedent 
which  it  invariably  follows,"  we  do  not  use  th:    phrase  as  exactly 
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synonymous  witb  ''  the  antQcedent  which  it  invariably  hat  followed  in 
our  past  experience."  Such  a  mode  of  viewing  causation  would  bo 
liable  to  the  objection  very  plausibly  urged  by  Dr.  Reid,  namely,  that 
according  to  this  doctrine  night  must  be  the  cause  of  day,  and  day  the 
cause  of  night;  since  these  phenomena  have  invariably  succeeded  one 
another  from  the  beginning  of  the  world.  But  it  is  necessary  to  our 
using  the  word  cause,  that  we  should  believe  not  only  that  the  ante^ 
cedent  always  has  been  followed  by  the  consequent,  but  that,  as  long 
as  the  present  constitution  of  things  endures,  it  always  wiU  be  so.  And 
this  would  not  be  true  of  day  and  night  We  do  not  believe  that  night 
will  be  followed  by  day  under  any  imaginable  circumstances,  but  only 
that  it  will  be  &o,protdded  the  sim  rises  above  the  horizon.  If  the  sun 
ceased  to  rise,  which,  for  aught  we  know,  may  be  perfectly  compatible 
with  the  general  laws  of  matter,  night  would  be,  or  might  be,  eternal. 
On  the  other  hand,  if  the  sun  is  above  the  horizon,  his  light  not  extinct, 
and  no  opaque  body  between  us  and  him,  we  believe  firmly  that  unless 
a  change  ti^es  place  in  the  properties  of  matter,  this  combihation  of 
antecedents  will  be  followed  by  the  consequent,  day ;  that  if  the  com* 
bination  of  antecedents  could  be  indefinitely  prolonged,  it  would  be 
always  day ;  and  that  if  the  same  combination  had  dways  existed,  it 
would  always  have  been  day,  quite  independently  of  night  as  a  previous 
condition.  Therefore  is  it  that  we  do  not  call  night  the  cause,  nor  even 
a  condition  of  day.  The  existence  of  the  sun  (or  some  such  luminous 
body),  and  there  being  no  opaque  medium  in  a  straight  line*  between 
that  body  and  the  part  of  the  earth  where  we  are  situated,  are  the  sole 
conditions  ;  and  the  union  of  these,  without  the  addition  of  any  supep- 
flaous  circumstance,  constitutes  the  cause.  This  is  what  writers  mean 
when  they  say  that  the  notion  of  cause  involves  the  idea  of  necessity: 
If  there  be  any  meaning  which  confessedly  belongs  to  the  term  neces-^ 
•ity,  it  is  uncondiHonalness,  That  which  is  necessary,  that  which  must 
be,  means  that  which  will  be,  whatever  supposition  we  may  make  in 
regard  to  all  other  things.  The  succession  of  day  and  night  evidently 
is  not  necessary  in  this  sense.  It  is  conditional  upon  the  occurrence  of 
other  antecedents.  That  which  will  be  followed  by  a  given  consequent 
when,  and  only  when,  some  third  circumstance  also  exists,  is  not  the 
cause,  even  although  no  case  should  have  ever  occurred  in  which  the 
phenomenon  took  place  without  it. 

Invariable  sequence,  therefore,  is  not  S3rnonymous  with  causation, 
unless  the  sequence,  besides  being  invariable,  is  unconditional.  There 
are  sequences  as  uniform  in  past  experience  as  any  others  whatever, 
which  yet  we  do  not  regard  as  cases  of  causation,  but  as  conjunctions, 
in  some  sort  accidental.  Such,  to  a  philosopher,  is  that  of  day  and 
night.  The  one  might  have  existed  for  any  length  of  time,  and  the 
other  not  have  followed  the  sooner  for  its  existence ;  it  follows  only  if 
certain  other  antecedents  exist ;  and  where  those  antecedents  existed, 
it  would  follow  in  any  case.  No  one,  probably,  ever  called  night  the 
cause  of  day;  mankind  must  so  soon  have  arrived  at  the  very  obvious 
generalization,  that  the  state  of  general  illumination  which  we  cidl  day 

*  I  use  the  woidt  **  straight  line"  for  brevity  and  dmplicity.  In  reality  the  line  in  qnes- 
tion  ia  not  taMdlj  straight,  for,  from  the  effects  of  refraction,  we  actnall^  see  the  sun  tor  k 
•hoit  interral  duiing  which  the  opaqae  mass  of  the  earth  is  interposed  in  a  direct  line  b«i^ 
tween  the  sun  and  oar  eyes ;  thus  realizing,  though  but  to  a  tinuted  extent,  the  coTeted 
de^deratum  of  seeing  roond  a  coiner. 
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would  follow  the  presence  of  a  viifficicntly  luzmnous  body>  whether 
darkness  had  preceded  or  not. 

We  may  define^  dierefore,  the  cause  of  a  phenomenon  to  be  the  an* 
eecedont,  or  the  concurrence  of  antecedents,  upon  which  it  is  invariably 
and  unconditionally  consequent.  Or  if  we  adopt  the  ccHivenient  modi- 
fication of  the  meaning  of  the  word  cause,  which  confines  it  to  the  t^ 
semblage  of  positive  conditions,  without  the  negative,  then  iuitead  of 
"unconditionally,"  we  must  say,  "subject  to  no  other  than  negative 
conditions/' 

It  is  evident,  that  £rom  a  limited  number  of  unconditional  sequences, 
there  will  result  a  much  greater  number  of  conditional  ones.  Certain 
causes  being  given,  that  is,  certain  antecedents  which  are  uneondition* 
ally  followed  by  certain  consequents ;  the  mere  coexistence  of  thesQ 
causes  will  ^ve  rise  to  an  unlimited  number  of  additional  uniformities. 
If  two  causes  exist  together,  the  effects  of  both  will  exist  together ; 
and  if  man^  causes  coexbt,  these  causes  ^by  what  we  shall  term  her&* 
after,  the  mtermixture  of  their  laws)  will  give  rise  to  new  effects, 
accompanying  or  succeeding  one  another  in  some  particular  order, 
which  order  will  be  invariable  while  the  causes  continue  to  coexist,  but 
no  longer.  The  motion  of  the  earth  in  a  ffiven  orbit  round  the  sun  ig 
a  series  of  changes  which  follow  one  anouer  as  antecedents  and  con^ 
sequents,  and  will  continue  to  do  so  while  the  sun's  attraction,  and  the 
force  with  which  the  earth  tends  to  advance  in  a  direct  line  througli 
space,  continue  to  coexist  in  the  same  quantities  as  at  present.  Bu| 
vary  either  of  these  causes,  and  t^e  unvarying  succession  of  motions 
would  cease  to  take  place.  The  series  of  the  earth's  motions,  therer 
£;)re,  though  a  case  of  sequence  invariable  within  the  limits  of  human 
experience,  is  not  a  case  of  causation.    It  is  not  unconditional. 

To  disdngmsh  these  conditionally  uniform  sequences  firom  those 
which  are  umform  unconditionally ;  to  ascertain  whether  an  apparently 
invariable  antecedent  of  some  consequent  is  really  one  of  its  conditions, 
or  whether,  in  the  absence  of  that  antecedent,  the  effect  would  equally 
have  followed  £rom  some  othw  portion  of  the  circumstances  which  arQ 
present  whenever  it  occurs ;  is  a  principal  part  of  the  great  problem 
of  Induction ;  and  is  one  of  those  questions,  the  principles  of  the  solu- 
tion of  which  will,  it  is  to  be  hoped,  result  fix>m  the  inquiry  we  have 
undertaken. 

§  6.  Does  a  cause  always  stand  with  its  effect  in  the  relation  of  an* 
tecedent  and  consequent  t  Do  we  not  often  say  of  two  simultaneous 
facts  that  they  are  cause  and  effect — as  when  we  say  that  fire  is  the 
cause  of  warmth,  the  sun  and  moisture  the  cause  of  vegetation,  and  th# 
like  !  It  is  certain  that  a  cause  does  not  necessarily  perish  because 
its  effect  has  been  produced ;  the  two,  therefore,  do  veiy  generally 
coexist ;  and  there  are  some  appearances,  and  some  common  expres- 
sions, seeming  to  imply  not  only  that  causes  may,  but  that  they  must, 
he  contemporaneous  with  their  effects.  Cestante  catw4,  ce^sat  et  tjfeo^ 
<««,  has  been  a  dogma  of  the  schools :  the  necessity  for  the  con^nued 
existence  of  the  cause  in  order  to  the  continuance  of  the  effect,  seema 
to  have  been  once  a  general  doctrine  among  philosophers.  Mr.  \Vhe- 
well  observes  that  Kepler's  numerous  attempts  to  account  for  the 
motion  of  the  heavenly  bodies  on  mechanical  pnnciples,  were  rendered 
abortive  by  his  always  supposing  that  the  force  which  set  those  bo4i!ea 
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in  motion  must  continue  to  operate  in  order  to  keep  up  the  motion 
which  it  at  first  produced.  Yet  there  were  at  all  times  many  familiar 
instances  in  open  contradiction  to  this  siroposed  axiom.  A  coup  dt 
9cieil  ffives  a  man  a  brain  fever :  will  the  fever  go  off  as  soon  as  he  is 
moved  out  of  the  sunshine  t  A  sword  is  run  through  his  body  :  must 
the  sword  remain  in  his  body  in  order  that  he  may  continue  dead  t 
A  ploughshare  once  made,  remains  a  ploughshare,  without  any  contin- 
uance of  heating  and  hammering,  and  even  afber  the  man  who  heated 
and  liammered  it  has  been  gathered  to  his  fathers.  On  the  other  hand, 
the  pressure  which  forces  up  the  mercury  in  an  exhausted  tube  must 
be  continued  in  order  to  sustain  it  in  the  tube.  This  (it  may  h6 
repfied,)  is  because  another  force  is  acting  vnlhout  intermission,  the 
force  of  gravi^,  which  would  restore  it  to  its  level,  unless  counter* 
poised  by  a  force  equallv  constant.  But  again;  a  tight  bandage 
causes  pain,  which  pain  will  sometimes  go  off  as  soon  as  the  bandage 
is  removed.  The  illumination  which  the  sun  diffuses  over  the  earth 
teases  when  the  sun  goes  down. 

The  solution  of  these  difficulties  will  be  found  in  a  very  simple  dis- 
tinction. The  conditions  which  are  necessaiy  for  the  first  production 
-  of  a  phenomenon,  are  occasionally  also  necessary  for  its  continuance ; 
but  more  commonly  its  continuance  requires  no  condition  except  nec^ 
wive  ones.  Most  things,  once  produced,  continue  as  they  are,  unm 
something  changes  or  oestroys  them ;  but  some  require  the  permanent 
presence  of  the  agencies  which  produced  them  at  first.  These  may, 
if  we  please,  be  considered  as  instantaneous  phenomena,  requiring  to 
be  renewed  at  each  instant  by  the  cause  by  which  they  were  at  fii'st 

Generated. .  Accordingly,  the  illuminadon  of  any  riven  point  of  space 
as  always  been  looked  upon  as  an  instantaneous  fact,  which  penshea 
and  is  perpetually  renewed  as  long  as  the  necessary  conditions  subsist. 
If  we  adopt  this  language  we  are  enabled  to  avoid  admitting  that  the 
continuance  of  the  cause  is  ever  required  to  maintain  the  ei^ct.  We 
may  say,  it  is  not  required  to  maintain  but  to  reproduce  the  efiect,  or 
else  to  counteract  some  force  tending  to  destroy  it.  And  this  may  be 
a  convenient  phraseology.  But  it  is  only  a  phraseology.  The  fact 
remains,  that  in  some  cases  (though  these  are  a  minority),  the  continu- 
ance of  the  conditions  which  produced  an  effect  is  -necessary  to  the 
continuance  of  the  effect. 

As  to  the  ulterior  question,  whether  it  is  strictly  necessary  that  the 
cause,  or  assemblage  of  conditions,  should  precede,  bv  ever  so  short  an 
instant,  the  production  of  the  effect,  (a  question  raised  and  argued  with 
much  ingenuity  by  a  writer  from  whom  we  have  quoted,*)  we  think 
the  inquiiy  an  unimportant  one.  There  certainly  are  cases  in  which 
the  effect  follows  without  any  interval  perceptible  to  our  faculties ;  and 
when  there  is  an  interval  we  cannot  tell  by  how  many  intermediate 
links  imperceptible  to  us  that  interval  may  really  be  filled  up.  But 
even  granting  that  an  effect  may  commence  simultaneously  with  its 
cause,  the  view  I  have  taken  of  causation  is  in  no  way  practically  af- 
fected. Whether  the  cause  and  its  effect  be  necessarily  successive  or 
not,  causation  is  still  the  law  of  the  succession  of  phenomena.  Every- 
thing which  bepns  to  exist  must  have  a  cause ;  what  does  not  be^n  to 
exist  does  not  need  a  cause  ;  what  causation  has  to  account  for  is  the 
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origin  of  phenomena^  and  all  the  successioiiB  of  phenomena  must  he 
resolvahle  into  causation.  These  are  the  axioms  of  our  doctrine.  If 
these  he  granted^  we  can  afford,  though  I  see  no  necessity  for  doing 
BO,  to  drop  the  words  antecedent  and  consequent  as  applied  to  cause 
and  effect.  I  have  no  ohjection  to  define  a  cause,  the  assemhlage  of 
phenomena,  which  occurring,  some  other  phenomenon  invariahl)r  com- 
mences, or  has  its  origin.  Whether  the  effect  coincides  in  point  of 
time  with,  or  immediately  follows,  the  hindmost  of  its  conditions, 
is  immaterial.  At  all  events  it  does  not  precede  it ;  and  when  we  are 
in  douht,  between  two  coexistent  phenomena,  which  is  cause  and  which 
effect,  we  rightly  deem  the  question  solved  if  we  can  ascertain  which 
of  them  preceded  the  other. 

§  7.  It  continually  happens  that  several  different  phenomena,  which 
are  not  in  the  slightest  degree  dependent  or  conditional  upon  one 
another,  are  found  all  to  depend,  as  the  phrase  is,  upon  one  and  the 
same  agent ;  in  other  words,  one  and  the  same  phenomenon  is  seen  to 
be  followed  by  several  sorts  of  effects  quite  heterogeneous,  but  which 
go  on  simultaneously  one  with  another ;  provided,  of  course,  that  all 
other  conditions  requisite  for  each  of  them  also  exist  Thus,  the  sun  . 
produces  the  celestial  motions,  it  produces  daylight,  and  it  produces 
neat.  The  earth  causes  the  fall  of  heavy  bodies,  and  it  also,  in  its 
capacity  of  an  immense  magnet,  causes  the  phenomena  of  the  ms^etic 
needle.  A  crystal  of  galena  causes  the  sensations  of  hardness,  of 
weight,  of  cubical  form,  of  eray  color,  and  many  others  between  which 
we  can  trace  no  interdependence.  The  puipose  to  which  the  phraseol- 
ogy of  Properties  and  Powers  is  specially  adapted,  is  the  expression  of 
tms  sort  of  cases.  When  the  same  phenomenon  is  followed  (either 
subject  or  not  to  the  presence  of  other  conditions)  by  effects  of  differ- 
ent and  dissimilar  orders,  it  is  usual  to  say  that  each  different  sort  of 
effect  is  produced  by  a  different  property  of  the  ca^se.  Thus  we  dis- 
tinguish the  attractive,  or  gravitative,  property  of  the  earth,  and  its 
magnetic  property ;  the  gravitative,  luminiferous,  and  calorific  proper- 
ties of  the  sun ;  the  color,  shape,  weight,  and  hardness  of  the  crys- 
tal. These  are  mere  phrases,  which  explain  upthing,  and  add  nothing 
to  our  knowledge  of  the  subject ;  but  considered  as  abstract  names 
denoting  the  connexion  between  the  different  effects  produced  and  the 
object  which  produces  them,  they  are  a  very  powenul  instrument  of 
abridgment,  ^nd  of  that  acceleration  of  the  process  of  thought  which 
abrid^ent  accomplishes. 

This  class  of  considerations  leads  us  to  a  conception  which  we  shall 
find  of  great  importance  in  the  interpretation  of  nature ;  that  of  a  Per^ 
manent  Cause,  or  original  natural  agent.  There  exist  in  nature  a  num- 
ber of  permanent  causes,  which  have  subsisted  ever  since  the  human 
race  has  been  in  existence,  and  for  an  indefinite  and  probably  enormous 
length  of  time  previous.  The  sun,  the  earth  and  planets,  with  their 
various  constituents,  air,  water,  and  the  other  distinguishable  substances, 
whether  simple  or  compoimd,  of  which  nature  is  made  up,  are  such 
Permanent  Causes.  These  have  existed,  and  the  effects  or  consequen- 
ces which  they  were  fitted  to  produce  have  taken  place,  (as  often  as  the 
other  conditions  of  the  production  met,)  from  the  very  beginning  of  our 
experience.  But  we  can  give,  scientifically  speaking,  no  account  of  the 
ongin  of  the  Permanent  Causes  themselves.     Why  £ese  particular  nat- 
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ural  agenlB  existed  originally  and  no  others,  or  why  diey  are  commin- 
'gled  in  such  and  such  proportions,  and  distributed  in  such  and  such  a 
manner  throu^out  space,  is  a  question  we  cannot  answer.  More  than 
this :  we  can  discover  nothing  regular  in  the  distribution  itself;  we  can 
reduce  it  to  no  uniformity,  to  no  law.  There  are  no  means  by  which, 
from  the  distribution  of  these  causes  or  agrents  in  one  part  of  space,  we 
could  conjecture  whether  a  similar  distribution  prevails  in  another. 
The  coexistence,  therefore,  of  Primeval  Causes,  ranks,  to  us,  among 
merely  casual  concurrences :  and  all  those  sequences  or  ooexktences 
among  the  effects  of  several  such  causes,  which,  though  invariable  while 
those  causes  coexist,  would,  if  the  coexistence  terminated,  terminate 
along  with  it,  we  do  not  class  as  cases  of  causation,  or  laws  of  nature: 
we  can  only  calculate  upon  finding  these  sequences  or  coexistences 
where  we  Imow,  by  direct  evidence,  that  the  natural  agents  on  the 
properties  of  which  they  ultimately  depend,  are  distributed  in  the  re- 
quisite manner.  These  Permanent  Causes  are  not  always  objects; 
diey  are  sometimes  events,  that  is  to  say,  periodical  cycles  of  events^ 
that  being  the  only  mode  in  which  events  can  possess  the  property  of 
permanence.  Not  only,  for  instance,  is  the  earth  itself  a  permanent 
cause,  or  primitive  natural  agent,  but  the  earth's  rotation  is  so  too :  it 
is  a  cause  which  has  produced,  ^com  the  earliest  period  (by  the  aid  of 
other  necessary  conditions),  the  succession  of  day  and  night,  the  ebb 
and  flow  of  the  sea,  and  many  other  effects,  while,  as  we  can  assign  no 
cause  (except  conjecturaUy)  for  the  rotation  itself,  it  is  entitled  to  be 
ranked  as  a  primeval  cause.  It  is,  however,  only  the  origin  of  the  ro- 
tation which  IS  mysterious  to  us :  once  begun,  its  continuance  is  account- 
ed for  by  the  first  law  of  motion  (that  of  the  permanence  of  rectilineal 
motion  once  impressed)  combined  with  the  gravitation  of  the  parts  of 
the  earth  towaros  one  another. 

All  phenomena  without  exception  which  begin  to  exist,  that  is,  all 
except  the  primeval  causes,  are  effects  either  immediate  or  remote  of 
those  primitive  facts,  or  of  some  combination  of  them.  There  is  no 
Thing  produced,  no  event  happening,  in  the  universe,  which  is  not  con- 
nected by  an  uniformity,  or  invariable  sequence,  with  some  one  or  more 
of  the  phenomena  which  preceded  it ;  insomuch  that  it  will  happen  again 
as  often  as  those  phenomena  occur  again,  and  as  no  othei;  phenomenon 
having  the  character  of  a  counteracting  cause  shall  coexist.  These  an- 
tecedent phenomena,  again,  were  connected  in  a  similar  manner  with 
some  that  preceded  them ;  and  so  on,  until  we  reach,  as  the  ultimate 
step,  either  the  properties  of  some  one  primeval  cause,  or  the  conjunc- 
tion of  several.  The  whole  of  the  phenomena  of  nature  were  therefore 
the  necessary,  or  in  other  words,  the  unconditional,  consequences  of 
tiie  original  collocation  of  the  Permanent  Causes. 

The  state  of  the  whole  universe  at  any  instant,  we  believe  to  be  the 
consequence  of  its  state  at  the  previous  instant:  insomuch  that  if  we 
knew  all  the  agents  which  exist  at  the  present  moment,  their  colloca- 
tion in  space,  and  their  properties,  in  other  words  the  laws  of  their 
agency,  we  could  predict  the  whole  subsequent  history  of  the  universe, 
at  least  unless  some  new  volition  of  a  power  capable  of  controlling  the 
universe  should  supervene.*     And  if  any  particular  state  of  the  entire 

*  To  the  univeraalitj  which  mankind  are  agreed  in  aecribinsr  to  the  Law  of  Gansation, 
there  is  one  claim  of  exception,  one  disputed  case,  that  of  the  Human  WilT;  the  deteimina- 
tiooa  of  which  a  large  cUum  or  metaphysicians  are  not  willing  to  regard  as  following  the 
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twiTerse  flhould  ever  recur  s  second  time,  (wldcK  however,  all  experi- 
ence combines  to  assure  us  will  never  liappen,)  all  subsequMit  statea 
would  return  too,  and  history  would,  like  a  circulating  decimal  of  many 
figures,  periodically  repeat  itself:*- 

Jam  redit  et  viijro,  redeunt  Satumia  recna.  .... 
Alter  erit  torn  Tipbya,  et  altera  <ra«  rehat  Argo 
Delectoe  heroaa ;  enmtqooque  altera  bella, 
Atque  itenim  ad  Troiam  magnua  mittetor  Achillea. 

And  though  things  do  not  really  re vdve  in  this  eternal  round,  the  whole 
veries  of  events  in  the  history  of  the  universe,  past  and  future,  is  not  the 
less  capable,  in  its  own  nature,  of  being  constructed  h  jpriari  bv  any 
one  whom  we  can  suppose  acquainted  with  the  or^nal  distribution  aif 
all  natural  agents,  and  with  the  whole  of  then:  properties,  that  is,  the 
laws  of  succession  existing  between  them  and  their  eflfects :  saving  the 
infinitely  more  than  human  powers  of  combination  and  calculation 
which  would  be  required,  even  in  one  possessing  the  data,  tar  the  actual 
perfbnnance  of  the  task. 

§  8.  Since  eveiything  which  occurs  in  the  universe  is  determined  by 
laws  of  causation  and  collocations  of  the  original  causes,  it  follows  that 
the  coexistences  which  are  observable  amon?  effects  cannot  be  them- 
selves  the  sulgect  of  any  similar  set  of  laws,  distinct  from  laws  of  causa- 
tion. Uniformities  there  are,  as  well  of  coexistence  as  of  succession, 
among  the  effects;  but  these  must  in  all  cases  be  a  mere  result  either 
of  the  identity  or  of  the  coexistence  of  thek  causes :  if  the  causes  did 
not  coexist,  neither  could  the  efiects.  And  these  causes  being  also 
eflfects  of  prior  causes,  and  these  of  others,  until  we  reach  the  primeval 
causes,  it  follows  that  (except  in  the  case  of  effects  which  can  be  traced 
immediately  or  remotely  to  one  and  the  same  cause),  the  coexistences 
of  phenomena  can  in  no  esse  be  universal,  unless  the  coexistences  of 
the  primeval  causes  to  which  the  effects  are  ultimately  traceable,  can 
be  reduced  to  an  universal  law :  but  we  have  seen  that  they  cannot. 
There  are,  accordingly,  no  original  and  independent,  in  other  woonds, 
no  unconditional,  uniformities  of  coexistence  between  effects  of  different 
causes ;  if  they  coexist,  it  is  only  because  the  causes  have  casuqjly  coex- 
isted. The  only  independent  and  unconditional  coei^stences  which  are 
sufficiently  invariable  to  have  any  claim  to  the  character  of  laws,  are 
between  different  and  mutually  independent  effects  of  the  same  cause; 
in  other  words,  between  different  properties  of  the  same  natural  agent 
This  portion  of  the  Laws  of  Nature  will  be  treated  of  in  the  latter  part 

cauaea  tailed  motivea,  according  to  aa  atrict  lawa  as  those  which  they  aappoae  to  exiat  in 
the  world  of  mere  matter.  This  controTerted  point  will  undergo  a  apecial  exaroioation 
when  we  come  to  treat  particularly  of  the  Logic  of  the  Moral  Sciences  (Book  vi,  ch.  3). 
In  the  mean  time  I  may  remark  that  these  metaphysicians,  who,  it  must  be  observed,  ground 
the  main  part  of  their  objection  upon  the  auppoeeu  repugnance  of  the  doctrine  in  questXHi 
to  our  conaciouaneas,  seem  to  roe  to  miatake  the  fact  which  consciouoieaa  testifies  against 
What  is  really  in  contradiction  to  consciousness,  they  would,  I  think,  on  strict  self-exam- 
ination, find  to  be,  the  application  to  human  actions  and  volitions  of  the  ideas  involved  in 
the  common  use  of  the  term  Necessity ;  which  I  agree  with  them  in  thinking  highly  obiec* 
tionable.  But  if  thev  would  consider  that  by  saying  that  a  man's  actions  tuouaarUy  follow 
from  his  character,  all  that  is  really  meant  (for  no  more  ia  meant  in  any  case  whatever  of 
causation)  is  that  he  invariably  doe*  act  in  conformity  to  his  character,  aod  that  any  one  who 
thoroughly  knew  his  character  could  certainly  predict  how  he  would  act  in  any  auppoaable 
case ;  they  probably  would  not  find  this  doctrine  either  contrary  to  their  experience  or 
revolting  to  their  feelinga.  And  no  more  than  this  ia  contended  for  by  any  one  but  an 
Aaiatk  fatalist 
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of  the  present  BooVun^^OT  the  name  of  the  Specific  Ptoperties  ef 
Kinds. 

§  9.  Before  concluding  this  chapter,  it  sterns  desirable  to  take 
notice  of  an  apparent,  but  not  a  real  opposition  between  the  doctrines 
which  I  have  laid  down  respecting  causation,  and  those  mamtained  in 
a  work  which  I  hold  to  be  far  the  greatest  yet  produced  on  the  Phi- 
losophy of  the  Sciences,  M.  Oomte's  Cours  de  PkUosophie  PasUive. 
M.  Gomte  asserts  as  his  first  principle,  that  the  causes  of  phenomena' 
are  beyond  the  reach  of  the  human  faculties,  and  that  all  which  is  ac*' 
cessible  to  us  is  their  lawi,  or,  as  he  explains  the  term,  their  eonstant 
relations  tf  succession  or  of  similarity.  Accordingly  M.  Gomte  sedu- 
lously abstuni^,  in  the  subsequent  part  of  his  work,  from  the  use  of  the 
word  Cause :  an  example  which  I  have  not  fi>llowed,  for  reasons  which 
I  will  proceed  to  state.  I  most  fuUy  agree  with  M.  Comte  that.  uUi* 
wuUCf  or,  in  the  phraseology  of  metaphysicians,  eficietU  causes,  which 
are  conceived  as  not  being  phenomena,  nor  perceptible  by  the  senses 
at  all,  are  radically  inaccessible  to  the  human  faculties :  and  that  the 
**  constant  relations  of  succession  or  of  similarity^'  which  exist  among 
phenomena  themselves,  (not  forgetting,  so  far  as  any  constancy  can  be 
traced,  their  relations  of  coexistence,)  ate  the  only  subjects  ot  rational 
investigation.  When  I  speak  of  causation,  I  have  nothing  in  view, 
other  Sian  those  constant  relations :  but  I  think  the  terms  causation, 
and  cause  and  effect,  important  to  be  preserved,  for  the  purpose  of 
distinctively  designating  one  class  of  those  relations,  namely,  the  rel|i« 
tions  of  succession  which  so  far  as  we  know  are  unconditional ;  as 
contrasted  with  those  which,  like  the  succession  of  day  and  night,  de- 
pend upon  the  existence  or  upon  the  coexistence  of  other  antecedent 
tacts.  This  distinction  corresponds  to  the  great  division  which  Mr. 
Whewell  and  other  writers  have  made  of  the  field  of  science,  into  the 
investigation  of  what  they  term  the  Laws  of  Phenomena,  and  the 
investigation  of  causes;  a  phraseology,  as  I  conceive,  altogether 
vicious,  inasmuch  as  the  ascertainment  of  causes,  such  causes  as  the 
human  faculties  can  ascertain,  namely,  causes  which  are  themselves 
phenomena,  is,  therefore,  merely  the  ascertainment  <^  other  and  more 
universal  Laws  of  Phenomena.  And  I  cannot  but  look  upon  the 
revival,  on  English  soU,  of  the  doctrine  (not  only  refuted  by  the  school 
of  Locke  and  Hume,  but  given  up  by  their  great  rivals  Reid  and 
Stewart)  that  efficient  causes  are  within  the  reach  of  human  knowl- 
edge, as  a  remarkable  instance  of  what  has  been  aptly  called  '*  the 
peculiar  zest  which  the  spirit  of  reaction  against  modem  tendencies 
gives  to  ancient  absurdities." 

Yet  the  distinction  between  those  constant  relations  of  succession  or 
coexistence  which  Mr.  Whewell  terms  Laws  of  Phenomena,  and 
those  which  he  terms,  as  I  do,  Laws  of  Causation,  is  grounded  (how- 
ever incorrectly  expressed)  upon  a  real  difference.  It  is  no  doubt 
wth  great  injustice  that  Mr.  Whewell  (who  has  evidently  given  only 
a  most  partial  and  cursory  inspection  to  M.  Comte's  work,)  assumes 
that  M.  Comte  has  overlooked  this  fundamental  distinction,  and  that  . 
by  excluding  the  investigation  of  causes,  he  excludes  that  of  all  the 
most  general  truths.  No  one  really  acquainted  vrith  Mt  Comte's 
admirable  speculations  could  have  so  completely  misapprehended  their 
Mrhole  spirit  and  purport  But  it  does  appear  to  me  that  his  disincHna- 
Dd 
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itioa  ta  M^iloy  the  wori  Cause  liaa  occaaumiJly  fedrhim  to  attach  lev 
importance  than  it  deserves  to  this  great  distinction,  upon  which  aloxiey 
I  am  convinced,  the  possibility  rests  of  framing  a  rigorous  Canon  of 
Induction.  Nor  da  I  see  what  is  gained  by  avoiding  this  particular 
word*  when  M.  Comte  is  forced,  like  other  people,  to  speak  continuaUjy 
4>f  the  properties  of  things,  of  agetUs  and  their  action^  oi  forces,  and 
the  like ;  tenns  equally  liable  to  perversion,  and  which  are  partial  and 
•inadequate  expressions  for  what  no  word  that  we  possess,  except 

•  Caiiise,  expresses  in  its  full  generaliw.     I  believe,  too,  that  when  the 

•  ide^s  which  a  word  is  commonly  used  to  convey  are  overclouded  with 
■mysticism,  the  obscurity  is  not  likely  to  be  so  effectually  dispelled  by 
abstaining  from  its  employment,  as  by  biin^fing  out  into  fuil  clearness 
the  portion  of  real  meaning  which  exists  m  Sie  various  cases  where 

.the  term  is  most  familiarly  employed,  and  thereby  giving  a  legitimate 
•atisfiiction  to  that  demand  of  the  intellect  .which  has  caused  Uie  term 
•tojemain  infuse. 


CHAPTER  VI. 

OF  THE  OOlffOSITION  OF  CUUWB. 


§  1.  To  complete  the  general  notion  of  causation  on  which  the  rules 
of  experimental  inquiry  into  the  laws  of  nature  must  be  founded, 
one  distinction  still  remains  to  be  pointed  out :  a  distinction  so  fiinda- 
mental,  and  of  so  much  importance,  as  to  require  a  chapter  to  itself. 

The  preceding  discussions  have  rendered  us  familiar  with  the  case 
in  which  seversS  agents,  or  causes,  concur  as  conditions  to  the  pro- 

•  duction  of  an  effect ;  a  case,  in  truth,  almost  universal,  there  bei^g 
very  few  effects  to  the  production  of  which  no  more  than  one  agent 
contributes.  Suppose,  then,  that  two  different  agents,  operating 
jointly,  are  followed,  under  a  certain  set  of  collateral  conditions,  by, a 
given  effect.     If  either  of  these  agents,  instead  of  being  joined  with 

•  the  other,  had  operated  alone,;  under  the  same  set  of  conditions  in  all 
other  rejspects,  some  effect  would  probably  have  followed ;  which 
would  have  been  different  from  the  joint  e^ct  of  the  two,  and  more 

.  or,  1^8  dissimilar  to  it.  Now,  if  we  happen  to  know  what  would  be 
the  effects  of  each  cause  when  acting  separately  from  the  other,  we 
-#re  often  able  to  arrive  deductively,  or  aprjori,  at  a  correct  prediction 
of  what  will  arise  from  their  conjunct  agency.  To  enable  us  to  do 
this,,  it  is  only  necessary  that  the  same  law  whiSi  expresses  the  effect 
of  each  cause  acting  by  itself,  shall  also  correctly  express  the  part  due 
U>  that  cause,  of  the  effect  which  follows  from  the  two  together.  TUs 
•condition  is  realized  in  the  extensive  and  important  class  of  phenomena 
convnonly  called  mechanical,  namely,  the  phenomena  of  the  communi- 
cation of  motion  (or  of  pressure,  which  is  tendency  to  motion)  frx>m 
one  body  to  another.  In  this  important  class  of  cases  of  causation, 
one  cause  never,  properly  speaking,  defeats  ot  frustrates  another ;  both 
have  thoir  full  efiect.  If  a  body  is  propelled  in  two  directions  by  two 
ibrces,  one  tending  to  drive  it  to  the  north,  and  the  other  to  the  east, 
it  is  caused  to  move  in  a  given  time  exactly  as  far  in  both  directions  as 
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the  two  forces  would  sej^arately  h^ye  carried  it ;  and  is  left  precisely 
where  it  would  haVe  ajhrived  if  ii  had  been  acted  Upoih  first  by  one  of 
the  two  forces,  and  afterwards  by  the  other.  This  law  of  nature  is 
called,  in  ntechanica!  philosophy;  the  prihciple  of  the  Composition  of 
Forces :  and  in  imitanon  of  that  well-chosen  expi^Bsion,  I  shall  ^^e 
the  name  of  th6  Composition  of  Causes  to  l!he  principle  which  is 
exemplified  in  all  cases  in  which  the  joint  effect  of  seyeral  causes  Is 
identical  with  the  sum  of  their  separate  effects. 

This  principle,  however^  by  no  means  prevails  in  all  departments  of 
the  fiela  of  nature.     The  chemical  combination  of  two  substances 

'  produces,  as  is  weU  known,  a  third  substance  with  properties  entirely 
different  from  those  of  either  of  the  two  substances  separately,  or  of 
both  of  them  taken  together.  Not  a  trace  of  the  properties  of  hydro- 
gen or  of  oxygen  is  observable  in  those  of  their  compound,  water. 

'  The  taste  of  sugar  of  lead  is  not  the  sum  of  the  tastes  of  its  component 
elements,  acetic  acid  and  lead  or  its  oxide ;  nor  is  the  color  ot  green 
vitriol  a  mixture  of  the  colors  of  sulphuric  acid  and  copper.  This 
explains  why  mechanics  is  a  deductive  or  demonstrative  science,  snd 
chemistry  not.  In  the  one,  we  can  compute  the  effects  of  all  combina- 
tions of  causes,  whether  real  or  hypothetical,  from  the  laws  which  we 
know  to  govern  those  causes  when  acting  separately ;  because  they 
continue  to  observe  the  same  la,ws  when  in  combination,  which  they 

'  observed  when  septumte :  whatever  would  have  happened  in  conse- 
quence of  each  oatise  taken  by  itself)  happens  when  they  are  together, 
and  we  have  only  to  ca^  up  the  results.  Not  so  in  the  phenomena 
which  are  the  peculiar  subject  of  the  science  of  chemistry.  There, 
most  of  the  uniformities  to  which  the  causes  conformed  when  separate, 
cease  altogether  when  they  are  conjoined ;  and  we  are  not,  at  least  in 
the  present  state  of  our  knowledge,  able  to  foresee  what  result  will 
follow  from  any  new  combination,  imtil  we  have  tried  it  by  specific 
experiment. 

If  this  be  true  of  chemical  combinations,  it  is  still  more  true  of  those 
far  more  complex  combinations  of  elements  which  constitute  org^ized 
bodies ;  and  in  which  those  extraordinary  new  uniformities  arise,  which 
are  called  the  laws  of  life.  All  organized  bodies  are  composed  of 
parts,  similar  to  those  composing  inorganic  nature,  and  which  have 
even  themselves  existed  in'  an  inorganic  state ;  but  the  phenomena  of 
life,  which  result  from  the  juxtaposition  of  those  parts  in  a  certain 
manner,  bear  no  analogy  to  any  oi  the  effects  which  would  be  produced 
by  the  action  of  the  component  substances  considered  as  mere  physical 
agents.  To  whatever  degree  we  might  imagine  our  knowledge  of  the 
properties  of  the  several  ingredients  of  a  living  body  to  be  extended 
and  perfected,  it  is  certain  that  no  mere  summing  up  of  the  separate 
actions  of  those  elements  will  ever  amoimt  to  the  'action  of  the  living 
body  itselE  The  tongue,  for  instance,  is,  like  all  other  parts  of  llie 
animal  firame,  composed  of  gelatine,  fibrin,  and  other  products  of  the 
chemistry  of  digestion,  but  from  no  knowledge  of  the  properties  of 
those  substances  could  we  ever  predict  that  it  could  taste,  unless  gel- 
atine or  fibrin  could  themselves  taste ;  for  no  elementary  fact  c&n  be  in 
the  conclusion,  wbich  was  not  first  in  die  premisses. 

There  are  thus  two  different  modes  of  the  conjunct  action  of  causes ; 
fitXQ  which  arise  two  modes  of  conflict,  or  mutual  interference,  between 
laws  of  nature.    Suppose,  at  a  given  point  of  time  and  space,  two  or 
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more  causes,  wUcli,  if  they  acted  separately,  would  produce  efiects 
contrary,  or  at  least  conflictmg  with  each  other;  one  of  them  tending 
to  undo,  whoUy  or  partially,  what  the  other  tends  to  do.  Thus,  the 
expansive  force  of  the  eases  generated  by  the  ignition  of  gunpow- 
der tends  to  prmect  a  bullet  towards  the  sky,  while  its  gravity  tends  to 
make  it  fall  to  the  ground.  A  stream  running  into  a  reservoir  at  one 
end  tends  to  fill  it  higher  andhigher,  while  a  dram  at  the  other  extremity 
tends  to  emply  it.  Now,  in  such  cases  as  these,  even  if  the  two  causes 
which  are  in  joint  action  exactly  annul  one  another,  still  the  laws  of 
both  are  fulfilled;  the  effect  is  the  same  as  if  the  drain  had  been  open 
for  half  an  hour  Siat,*  and  the  stream  had  flowed  in  for  as  long  aiter- 
wards.  Each  agent  produced  the  same  amoimt  of  effect  as  if  it  had 
acted  separately,  though  th^  contrary  effect  which  was  taking  place 
during  the  same  time  obliterated  it  as  fast  as  it  was  produced.  Here, 
then,  we  have  two  causes,  producing  by  their  joint  operation  an  effect 
which  at  first  seems  quite  dissimilar  to  those  which  they  produce  sep- 
arately, but  which  on  examination  proves  to  be  really  the  sum  of  those 
separate  effects.  It  will  be  noticed!^ that  we  here  enlarge  the  idea  of  the 
sum  of  two  effects,  so  as  to  include  what  is  commonly  called  their  dii^ 
ference,  but  which  is  in  reality  the  result  of  the  addition  of  opposites ; 
a  conception  to  which,  as  is  well  known,  mankind  are  indebtea  for  that 
admirable  extension  of  the  algebraical  calculus^  which  has  so  vastly  in- 
creased its  powers  as  an  instrument  of  discovery,  by  introducing  into 
its  reasomngs  (with  the  sign  of  subtraction  prefixed,  and  under  the 
name  of  Negative  Quantities)  every  description  whatever  of  positive 
phenomena,  provided  they  are  of  such  a  quality  in  reference  to  those 
previously  introduced,  that  to  add  the  one  is  equivalent  to  subtracting 
an  equal  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interference  of  laws  of  na^ 
ture  in  which,  even  when  the  concurrent  causes  annihilate  each  other's 
effl^ts,  each  exerts  its  full  efficacy  according  to  its  own  law,  its  law  as 
a  separate  agent.  But  in  the  other  description  of  cases,  the  two  agen- 
cies which  are  brought  together  cease  entirely,  and  a  totally  different 
set  of  phenomena  arise  :  as  in  the  experiment  of  two  liquids  which, 
when  mixed  in  certain  proportions,  instantly  become  a  solid  mass,  in- 
stead of  merely  a  larger  amount  of  liquid. 

§  2.  This  difference  between  the  case  in  which  the  joint  effect  of 
causes  is  the^  sum  of  their  separate  effects,  and  the  case  in  which  it  is 
heterogeneous  to  them ;  between  laws  which  work  together  without 
alteration,  and  laws  which,  when  called  upon  to  work  together,  cease 
and  give  pla«e  to  others ;  is  one  of  the  fundamental  distinctions  in 
nature.  The  former  case,  that  of  the  Composition  of  Causes,  is  the 
general  one ;  the  other  is  always  special  ana  exceptional.  There  are 
no  objects  which  do  not,  as  to  some  of  their  phenomena,  obey  the  prin- 
ciple of  the  Composition  of  Causes ;  none  that  have  not  some  laws 
which  are  rigidly  fulfilled  in  every  combination  into  which  the  objects 
.  enter.  The  weight  of  a  body,  for  instance,  is  a  property  which  it 
retains  in  all  the  combinations  in  which  it  is  placed.  TTie  weight  of  a 
chemical  compound,  or  of  an  organized  body,  is  equal  to  the  sum  of 

•  I  omit,  for  timplicity,  to  take  into  account  the  eflTect,  in  this  latter  case,  of  the  diminu. 
tion  of  prearare,  in  diroiniihing  the  flow  of  the  water  throagh  the  drain;  which  •vvteoUy 
■I  no  way  afieets  the  truth  or  applicability  of  the  princ^Ie. 
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the  weifffats  of  the  elements  which  compose  it.  The  weight  either 
of  the  elements  or  of  the  compound  will  tary,  if  ihey  be  carried  fui> 
ther  from  their  centre  of  attraction,  o^  brought  nearer  to  it ;  but  what>- 
ever  affects  the  one  affects  the  other.  They  always  remain  precisely 
equal.  So  d^n,  the  component  parts  of  a  vegetable  or  animal  sub- 
stance do  not  lose  their  mechanicat  and  chemical  properties  as  sepa* 
rate  agents,  when,  by  a  peculiar  mode  of  juxtapoteitron,  they,  as  an 
ag^eg^te  whole,  acquire  physiological  or  Vital  properties  in  addition. 
Those  bodies  continue,  as  before,  to  obey  mechanical  and  chemical 
l&ws,  in  so  far  as  the  operation  of  diose  laws  is  not  counteracted  by  the 
Aew  laws  which  govern  them  as  organized  beings.  When,  in  short,  a 
concurrence  of  causes  takes  place  which  calls  into  action  new  laws, 
bearing  no  analogy  to  any  that  we  can  trace  in  the  separate  operation 
of  the  causes,  the  new  laws  may  supersede  one  portion  of  the  previous 
hrws  but  coexist  with  another  portion,  and  may  even  compound  the 
effect  of  those  previous  laws  with  their  own. 

-  Again,  lales  which  were  themselves  generated  in  the  second  mode, 
iftiay  generate  others  in  the  first.  Though  there  be  laws  which,  like 
those  of  chemistry  and  physiology,  owe  their  existence  to  a  breach  of 
the  principle  of  Composition  of  Causes,  it  does  not  follow  that  these 
peculiar,  or  as  they  might  be  termed,  heteropathic  laws,  are  not  capa- 
ble of  composition  with  one  another.  The  causes  which  by  one  com* 
bination  have  had  their  laws  altered,  may  carry  their  new  laws  with 
them  unaltered  into  their  ulterior  combinations.  And  hence  there  is 
no  reason  to  despair  of  ultimately  raising  chemistry  and  physiology  to 
the  condition  of  deductive  sciences ;  for  though  it  is  impossible,  to  de- 
duce all  chemical  and  physiological  truths  from  the  laws  or  properties 
of  simple  substances  or  elementary  agents,  they  may  probably  be  de- 
ducible  from  laws  which  commence  when  these  elementary  agents  are 
brought  together  into  some  moderate  number  of  not  very  complex 
combinations.  The  Laws  of  Life  will  never  be  deducible  from  the 
mere  laws  of  the  ingredients,  but  the  prodigiously  complex  Facts  of 
Life  may  all  be  deducible  from  comparatively  simple  laws  of  life ; 
which  laws  (depending  indeed  upon  combinations,  but  upon  compara^ 
tively  simple  combinations,  of  antecedents),  may  in  more  complex 
circumstances  be  strictly  compounded  with  one  another,  and  with  the 
physical  and  chemical  mws  of  the  ingredients.  The  details  of  the 
vita!  phenomena  even  now  afford  innumerable  exemplifications  of  the 
Composition  of  Causes ;  and  in  proportion  as  these  phenomena  are 
more  accurately  -studied,  there  appears  more  and  more  reason  to 
believe  that  the  same  lavTS  which  operate  in  the  simpler  combinations 
<yf  circumstances  do,  in  fact,  continue  to  be  observed  in  the  more  com<> 
plex.*  This  will  be  found  equally  true  in  the  phenomena  of  mind; 
and  even  in  social  and  political  phenomena,  the  result  of  the  laws  of 
mind.     It  is  in  the  case  of  chemical  phenomena  that  the  least  progress 

*  For  abundant  illoatrations  of  this  remark,  I  may  refer  to  the  writings  of  Dr.  W.  B'. 
Carpenter,  of  BrittoU  and  especially  his  treatise  on  OemrtU  Physiology,  in  which  the  high- 
asl  geMralizatioDs  which  the  science  of  life  has  yet  reaeliod,  and  the  beet  modem  ooneep. 
tion  of  that  science  as  a  whole,  are  exhibited  in  a  manner  equally  perspicuous  and  philo- 
sophical. On  the  details  of  sneh  a  treatise  the  present  writer  would  be  an  incompetent  wit^ 
Bess ;  these  howsTer  have  been  sufficiently  Touched  for  by  some  of  the  highest  livmy 
tothorities ;  while  of  the  genuinely  scientific  spirit  which  pervades  it,  those  may  be  pefr 
milled  to  express  an  opinion,  who  would  not  be  entitled  to  offer  to  a  work  on  such  a  suu 
je^  any  other  praise. 
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Kas  yet  been  made  ki  bringing  the  special  Jaws  un Jer  general  onepi. 
from  which  thej. may  be  deduced;  but. there. ,a;re  ev^n  in  chemifttzy 
many  circumstances  to  encoi^ge  the  hope  that  such  general  laws, 
will  hereafter  be  discovered.  The  different  actions  g{  a  chemical 
compound  will  never,  undoubtedly;  be  found  to  be  the  sum  of  the 
actions  of  its  separate  elements;  but  there  may  exist,  between  the 
properties  of  the  compound  And  those  of  its  elements,  sc«ne  constant 
relation,  which  if  discoverable  by  a  sufficient  induction,,  would  enable 
us  to  foresee  the  sort  of  compouiid  which  will  result  from  a  new  com- 
bination before  we  have  actually  tried  it,  and  to  judge  of  what  sort  of, 
elements  some  new  substance  is  compounded  before  we  have  analyzed 
it:  a  problem,  the  solution  of  which  has  been  propouu^^d  by.M. 
Comte  as  the  ideal  aim  and  purpose  of  chemical  speculation.  The. 
great  law  of  definite  proportion^  iirst  discovered  in  its  full  generally 
by  Dalton,  is  a  complete  solution  of  this  problem  in  one  single  aspect, 
(of  secondary  impQrtance  it  is  true),  that  of  quantity :  and  in  respect 
to  quality,  we  have  already  some  partial  generalizations  sufficient  to 
indicate  the  possibility  of  ultimately  proceeding  further.  We  can 
predicate  many  common  properties  of  the  kind  of  compounds  which 
result  from  the  combination,  in  each  of  the  small  number  of  possible 
proportions,  of  any  acid  whatever  with  any  base.  We  have  also  the 
very  curious  law,  discovered  by  Berthollet,  that  two  soluble  salts 
mutually  decompose  one  another  whenever  the  new  combinations 
which  result  produce  an  insoluble  compound:  or  one  less  soluble 
than  the  two  former.  Another  uniformity  has  been  observed,  com- 
monly called  the  law  of  isomorphism ;  ^he  identity  of  the  crystalline, 
forms  of  substances  which  possess  in  common  certain  peculiarities  of 
chemical  composition.  Thus  it  appears  that  even  heteropathic  laws,, 
such  laws  of  combined  agency  as  are  not  compounded  of  the  laws  of 
the  separate  agencies,  are  yet,  at  least  in  spme  Cases,  derived  from 
them  according  to  a  fixed  principle.  There  may,  therefore,  be  laws 
of  the  generation  of  laws  from  others  dissimilar  to  them;  and  in  chem- 
istry, these  undiscovered  laws  of  the  dependence  of  the  properties  of 
the  compound  on  the  properties  of  its  elements,  may,  together  with 
the  laws  of  the  elements  themselves,  furnish  the  premisses  by  which 
the  science  is  destined  one  day  to  be  rendered  deductive. 
.  It  would  seem,  therefore,  that  there  is  no  class  of  phenomena  in 
which  the  Composition  of  Causes  does  not  obtain :  that  as  a  general 
rule,  causes  in  combination  produce  exactly  the  same  effects  as  when 
^cdng  singly :  but  that  this  rule,  though  general,  is  not  universal ;  that 
in  some  instances,  at  some  particular  points  in  the  transition  from  sep-. 
aiate  to  united  action,  the  laws  change,  and  an  entirely  new  set  of 
effects  are  either  added  to,  or  take  the  place  of,  those  which  arise  from; 
the  separate  agency  of  the  same  causes ;  the  laws  of  these  new  effects 
being  again  susceptible  of  composition,  to  an  indefinite  extent,  like  the 
laws  which  they  superseded. 

§  3.  That  effects  are  proportional  to  their  causes  is  laid  down,  hy 
some  writers,  as  an  axiom  in  the  theory  of  causation ;  and  great  use  is. 
sometimes  made  of  this  principle  in  reasonings  respecting  the  laws  of 
nature,  although  it  is  encumbered  with  many  difficulties  and  apparent* 
exceptions,  which  much  ingenuity  has  been  expended  in  showing  not, 
to  be  real  ones.     This  proposition,  in  so  far  as  it  is  true,  enters  as  a 


Digitized  by 


Google 


COMPOSJTiOir  6^*  CIPU8X8.  2l6(  ^ 

particular  case  into  the  general  principle  of  the  Composition  of  Causes : 
the  causes  compounded  being,  in  this  mstance,  homogeneous ;  in  whidi 
case,  if  in  any,  their  joint  effect  might  be  expected  to  be  identical  with 

«  the  sum  of  their  separate  effects.  If  a  force  equal  to  one  hundred 
weight,  will  raise  a  oerCdb  body  along  aa  inclined  jdane,  a  force  equal 
to  two  hundred  weight  will,  we  know,  raise  two  bodies  exactly  similar, 
and  thus  the  effect  is  proportional  to  the  cause.    But  does  not  a  force 

•  equal  to  two  hundred  weij^ht,  actually  contain  in  itself  twtf  forces  eaek 
equal  to  one  hundred  weight,  which,  if  employed  apart,  would  sepa^ 
rately  raise  the  two  bodies  in  question  1  The  fact,  therefore,  that 
when  exerted  jointly  they  raise  both  bodies  at  once,  results  from  the 
Composition  of  Causes,  and  is  a  mere  instance  of  the  ^neral  fact  that 
mechanical  forces  are  subject  to  the  law  of  ComposiDon.  And  so  in 
every  other  case  which  can  be  supposed.  For  the  doctrine  of  the 
ptoportionality  of  effects  to  their  causes  cscmiot  of  coftrse  be  applicable 
to  cases  in  which  the  augmentation  of  the  cause  alters  the  kind  <n  effect} 
that  is,  in  Which  the  surplus  quantity  superadded  to  the  cause  does  not ' 
become  compounded  with  it,  but  the  two  together  generate  an  alto^ 
gether  new  phenomenon.  Suppose  that  the  aj^Hcatioo  of  a  certaim 
quantity  of  heat  to  a  body  merely  increases  its  bulk,  that  a  dottl^o 
quantity  melts  it^  and  a  triple  quantity  decomposes  it :  these  three ' 
effects  being  heterogeneous,  no  ratio,  whether  corresponding  or  not  to 
that  of  the  quantities  of  heat  applied,  can  be  established  between  them* 
Thus  we  see  that  the  supposed  axiom  of  the  proportionality  of  effects ' 
to  their  causes  fails  at  uie  precise  point  where  the  principle  of  die 
Composition  of  Causes  also  fails;  viz.,  where  the  concurrence  of 
causes  is  such  as  to  determine  a  change  in  the  properties  of  the  body 
generally,  and  render  it  subject  tb  new  laws,  more  or  less  dissimilar 
to  those  to  v^ich  it  confdrmed  in  its  previous  state  of  existence.  The 
recognition,  therefore,  of  any  such  law  of  propoxtionaHtv,  is  sUperaedeA" 
hj  the  mdre  comprehensive  principle,  in  which  as  mu<m  of  it  as  is  tt«#  • 

*  vk  implicitly  asserted. 

The  general  remarks  on  causation,  which  seemed  necessary  m  aa' 
introduction  to  the  theory  of  the  inductive  piDCess,  may  here  termi*  • 
nate.     That  process  is  essentially  aH  inquiry  into  cases  of  cattSltticMHi 
All  the  uniformities  which  exist  in  the  succession  of  phenomena,  and 
most  of  those  which  prevail  in  their  coexistence,  are  either,  as  we  have 
s^n,  themselves  laws  of  causation,  or  consequences  resulting  from, 
and  coroUaries  capable  of  being  deduced  from,  such  laws.    If  we  could 
determine  what  causes  are  correctly  assigned  to  what  effiacts^  and  what* 
effects  to  what  causes,  we  should  be  virtually  a4»uainted  with  the' 
whole  course  of  nature.    AH  those  uniformitiee  which  are  mere  results' 
of  causation,  might  then  be  explained  and  accounted  for;  and  every- 
individual  fhct  or  event  might  be  predicted^  provided  we  had  the^ 
requisite  data,  that  is,  the  requiidte  knowledge  of  the  circumstanoeA* 
ithich,  in  the  particular  instance,  precede  it. 

To  iftscertain,  therefore,  what  are  the  laws  of  causation  which  exkik 
&  nature ;  to  determine  the  effects  of  every  oause^  and  the  causes  of < 
al!  effects,  is  the  main  busmess  of  Induction ;  and  to  poittt  out  how  tUr 
IB  done  is  the  duef  object  of  Inductite  Logie. 
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CHAPTER  VII. 

OF  OBeSRVATION  AND  KXPERnOBNT. 

§.  1.  It  results  fixim  the  preceding  exposition,  that  the  process  of 
ascertsyuiing  what  consequents,  in  nature,  ai'e  invariably  connected 
with  what  antecedents,  or  in  other  words  what  phenomena  are  related 
to  each  other  as  causes  and  effects,  is  in  some  sort  a  process  of  analysis. 
That  every  fact  which  begins  to  exist  has  a  cause,  and  that  this  cause 
must  be  found  somewhere  among  the  facts  which  immediately  pro* 
ceded  its  occurrence,  may  be  taken  for  certain.  The  whole  of  the 
present  facts  are  the  infallible  result  of  all  past  facts,  and  more  imme- 
diatelv  of  all  the  facts  which  existed  at  thp  moment  previous.  Here, 
then,  18  a  great  sequence,  which  we  know  to  be  uniform.  If  the  whole 
prior  state  of  the  entire  universe  could  again  recur^  it  would  again  be 
followed  by  the  whole  present  state.  The  question  is,  how  to  resolve 
this-  cqmplex  uniformity  into  the  simpler  uniformities  which  compose 
it,  and  assign  to  each  portion  of  the  vast  antecedent  that  portion  of  the 
consequent  which  is  attendant  upon  it. 

.  This  operation,  which  we  have  called  analytical,  inasmuch  as  it  is 
tha  resolution  of  a  con^plex  whole  into  the  component  elements,  is 
more  than  a  merely  mental  analysis.  No  mere  contemplation  of  the 
phenomena,  and  partition  of  them  by  the  intellect  alone,  will  of  itself 
accomplish  the  end  we  have  now  in  view.  Nevertheless,  such  a  men* 
tal  partition  is  an  indispensable  first  step.  The  order  of  nature,  as  per- 
ceived at  a  first  glance,  preseut3  at  every  instant  a  chaos  followed  by 
another  chaos.  We  must  decompose  each  chaos  into  single  facts. 
We  must  learn  to  see  in  the  chaotic  antecedent  a  multitude  of  dis- 
tinct antecedents,  in  the  chaotic  consequent  a  multitude  of  distinct 
consequents.  This,  supposing  it  done,  will  not  of  itself  tell  us  on 
which  of  the  antecedents  each  consequent  is  invariably  attendant.  To 
determine  that  point,  we  must  endeavor  to  effect  a  separation  of  the 
facts  frc»n  one  another,  not  in  our  minds  oply,  but  in  nature.  The 
mental  analysis,  however,  must  take  place  first.  And  every  one 
knows  that  in  the  mode  of  performing  it,  one  intellect  differs  im- 
mensely irom  another.  It  is  the  essence  of  the  act  of  observing ;  for  the 
observer  is  not  he  who  merely  sees  the  thing  which  is  before  his  eyes, 
but  he  who  sees  wh$kt  parts  that  thing  is  composed  of.  To  do  this 
well  is  a  rare  talent.  One  person,  from  inattention,  or  attending  only 
in  the  wrong  place,  overlooKs  half  of  what  he  sees;  another  sets  down 
much  moT6  than  he  sees,  confounding  it  with  what  he  imagines,  or 
with  what  he  infers ;  another  takes  note  o£  ike  kind  of  all  the  circum- 
stances, but  being  inexpert  in  estimating  their  degree,  leaves  the 
quantity  of  each  vague  and  uncertain ;  another  sees  indeed  the  whole, 
but  makes  such  an  awkward  division  of  it  into  parts,  throwing  things 
into,  one  mass  which  require  to  be  separated,  and  separating  otheri 
which  mi^t  more  conveniently  be  considered  as  one,  that  the  result 
is  much  the  same,  sometimes  even  worse,  than  if  no  analysis  had  been 
attempted  at  all.  It  would  be  possible  to  point  out  what  qucHities  of 
mind,  and  modes  of  mental  culture,  fit  a  person  for  beine  a  good 
observer ;  that,  however,  is  a  question  not  ot  Logic,  but  of  the  theory 
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of  Edacation,  in  the  most  eiilarged  sense  of  the  temu  There  is  no| 
properly  an  Art  of  Observing,  There  may  be  rules  for  observing, 
bat  these,  like  rules  for  inventing,  are  properly  instructions  for  the 
pr^aration  of  one's  own  mind ;  for  puttine  it  into  the  state  in  which 
It  will  be  most  fitted  to  observe,  or  most  likely  to  invent  They  are^ 
therefore,  essentially  rules  of  self-education,  which  is  a  different  thing 
firom  Logic.  They  do  not  teach  how  to  do  the  thing,  but  how  to  make 
ourselves  capable  of  doing  iL  They  are  an  art  of  strengthening  the 
limbs,  not  an  art  of  using  Siem. 
.  The  extent  and  minuteness  of  observation  which  may  be  requisite^ 
and  the  degree  of  decomposition  to  which  it  may  be  necessary  to  carry 
the  mental  analysis,  depend  upon  the  particular  purpose  in  view.  To 
ascertain  the  state  of  the  whole  universe  at  any  particular  moment  is 
impossible,  but  would  also  be  useless.  In  makmg  chemical  experi- 
ments, we  should  not  think  it  necessary  to  note  the  position,  of  the 
planets ;  because  experience  has  shown,  as  a  very  superficial  experi- 
ence is  sufficient  to  snow,  that  in  such  cases  that  circumstance  is  not 
material  to  the  result :  and,  accordingly,  in  the  age  when  men  believed 
in  the  occult  influences  of  the  heavenly  bodies,  it  might  have  been  un* 
philosophical  to  omit  ascertaining  the  precise  condition  of  those  bodies 
at  the  moment  of  the  experiment.  As  to  the  degree  of  minuteness  of 
the  mental  subdivision ;  if  we  were  obliged  to  break  down  what  we 
observe  into  its  very  ^^^plest  elements,  that  is,  literally  into  single  facts, 
it  would  be  difficult  to  say  where  we  should  find  them  :  we  cEm  hardly 
ever  affirm  that  our  divisions  of  any  kind  have  reached  the  ultimate 
unit.  But  this,  too,  is  fortunately  unnecessary.  The  only  object  of  the 
mental  separation  is  to  sugsest  the  requisite  physical  separation,  so 
that  we  may  either  accompbsh  it  ourselves,  or  seek  for  it  in  nature ; 
and  we  have  done  enough  whe^  we  have  carried  the  subdivision  as  far 
as  the  point  at  which  we  are  able  to  see  what  observations  or  experi* 
ments  we  require.  It  is  only  essential,  at  whatever  point  our  mental 
decomposition  of  facts  may  for  the  present  have  stopped,  that  we  should 
hold  ourselves  ready  and  able  to  carry  it  fiiither  as  occasion  requires, 
and  should  not  allow  the  freedom  of  our  discriminating  faculty  to  be 
imprisoned  by  the  swathes  and  bands  of  ordinary  classification ;  as  was 
the  case  with  all  early  speculative  inquirers,  not  excepting  the  Greeks, 
to  whom  it  hardly  ever  occurred  that  what  was  callea  by  one  abstract 
name  might,  in  reality,  be  several  phenomena,  or  that  there  was  a  pos- 
sibility of  decomposing  the  facts  oi  the  univeise  into  any  elements  but 
those  which  ordinary  language  already  recognized. 

§  2.  The  different  antecedents  and  consequents  being,  then,  supposed 
to  be,  so  far  as  the  case  requires,  ascertained  and  discriminated  from 
one  another;  we  are  to  inquire, which  is  connected  vnth  which.  In 
every  instance  which  cotD»a  under  our  observation,  there  are  many 
antecedents  and  many  consequents.  If  those  antecedents  could  not  be 
severed  firom  one  another  except  in  thought,  or  if  those  consequents 
never  were  found  apart,  it  would  be  impossible  for  us  to  distinguish 
{^posteriori  at  least)  the  real  laws,  or  to  assign  to  any  cause  its  ^ect, 
or  to  any  effect  its  cause.  To  do  so,  we  must  be  able  to  meet  vrith 
some  of  the  antecedents  apart  from  the  rest,  and  observe  what  follows 
fit>m  themj  or  some  of  the  consequents,  and  observe  by  what,  they  are 
|9«ceded.  We  miist,  in  short,  foUc^w  th^  Baconian  rule  of  varying 
Es 
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the  circumstances.  This  is,  indeed,  only  the  first  lule  of  physical  inqni* 
ry,  and  not,  as  some  have  thought,  the  sole  rule ;  hut  it  is  the  founda- 
tion of  all  the  rest. 

For  the  purpose  of  varying  the  circumstances,  we  may  have  recourse 
(according  to  a  distinction  commonly  made)  either  to  ohservadon  or  to 
experiment ;  we  may  either  Jind  an  instance  in  nature,  suited  to  our 
purposes,  or,  by  an  artificial  arrangement  of  circumstances,  make  one. 
The  value  of  the  instance  depends  upon  what  it  is  in  itself,  not  upon 
the  mode  in  which  it  is  obtamed :  its  employment  for  the  purposes  of- 
induction  depends  upon  the  same  principles  in  the  one  case  and  in  the  ' 
other ;  as  the  uses  of  money  are  tbe  same  whether  it  is  inherited  or 
acquired.  There  is,  in  short,  no  difference  in  kind,  no  real  logical 
distinction,  between  the  two  processes  of  investigation.  There  are, 
however,  practical  distinctions  to  which  it  is  of  considerable  importance 
to  advert. 

§  3.  The  first  and  most  obvious  distinction  between  Observation  azrd 
Experiment  is,  that  the  latter  is  an  immense  extension  of  the  former. 
It  not  only  enables  us  to  produce  a  much  greater  number  of  variations 
in  the  circumstances  than  nature  spontaneously  oflfers,  but,  moreover, 
in  thousands  of  cases,  to  produce  the  precise  s&rt  of  variation  which 
we  are  in  want  of  for  discovering  the  law  of  the  phenomenon;  a  ser- 
vice which  nature,  being  constructed  on  a  quite  d^erent  scheme  from 
that  of  facilitating  our  studies,  is  seldom  so  fiiendly  as  to  bestow  upon 
us.  For  example,  in  order  to  ascertain  what  principle  in  the  atmos- 
phere enables  it  to  sustain  life,  the  variation  we  require  is  that  a  living 
animal  should  be  immersed  in  each  component  element  of  the  atmos- 
phere separately.  But  nature  does  not  supply  either  oxygen  or  atote 
m  a  separate  state.  We  are  indebted  to  artificial  experiment  for  our 
knowledge  that  it  is  the  former,  and  not  the  latter,  which  supports 
respiration ;  and  even  for  our  knowledge  of  the  very  existence  of  the 
two  ingredients. 

Thus  far  the  advantage  of  experimentation  over  simple  observation 
is  universally  Tecdmized :  all  are  aware  that  it  enables  us  to  obtain 
innumerable  combmations  of  circumstances  which  are  not  to  be  found 
in  nature,  and  so  add  to  nature's  experiments  a  multitude  of  experi- 
ments of  our  own.  But  there  is  another  superiority  (or,  as  Bacon 
would  have  expressed  it,  another  prerogative),  of  instances  artificially 
obtained  over  spontaneous  instances — of  our  own  experiments  over 
even  the  same  experiments  when  made  by  nature— which  is  not  of  less 
importance,  and  which  is  far  from  being  felt  and  acknowledged  in  the 
same  degree. 

When  we  can  produce  a  phenomenon  artificially,  w^  can  take  it,  as 
it  were,  home  with  us,  and  observe  it  in  the  midst  of  circumstances 
with  which  in  all  other  respects  we  are  accurately  acquainted.  If  we 
desire  to  know  what  are  the  effects  of  the  cause  A,  and  are  able  t6 
produce  A  by  any  means  at  our  disposal,  we  can  generally  determine 
at  our  own  mscretion,  so  far  as  is  compatible  with  the  nature  of  the 
phenomenon  A,  the  whole  of  the  circumstances  which  shall  be  present 
along  with  it :  and  thus,  knowing  exactly  the  simultaneous  state  of  every- 
thing else  which  is  within  the  reach  c^  A's  influence,  we  have  oiiljr  to 
observe  what  alteration  is  made  in  thai  state  by  the  presence  of  A. 

For  example,  by  the  electrical  machine  vrb  cab  produce  in  the  madst  * 
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of  known  circumstances,  the  phenomena,  which  nature  exhihits  on  a 
grander  scale  under  the  form  of  liehtning  and  thunder.     Now  let  any 
one  consider  what  amount  of  knowledge  of  the  efiects  and  laws  of  elec- 
tric agency  mankind  could  ever  have  obtained  from  the  mere  observation 
of  thunder-storms,  and  compare  it  with  that  which  they  have  gained, 
and  may  expect  to  gain,  &om  electrical  and  galvanic  experiments. 
This  example  is  the  more  striking,  now  that  we  have  reason  to  believe 
tibat  electric  action  is  of  all  natural  phenomena  (except  heat)  the  most 
pervading  and  universal,  which^  therefore,  it  might  antecedently  have 
Deen  supposed  could  stand  least  in  need  of  artificial  means  of  produc- 
tion to  enable  it  to  be  studied  ;  while  the  fact  is  so  much  the  contrary,' 
that  without  the  electric  machine,  the  voltaic  battery,  and  the  Leyden 
jar,  we  should  never  have  suspected  the  existence  of  electricity  as  one ' 
of  the  great  agents  in  nature;  the  few  electric  phenomena  we  should' 
have  known  of  would  have  continued  to  be  regarded  either  as  super-  - 
natural,  or  as  a  sort  of  anomalies  and  eccentricities  in  the  order  of  the 
universe. 

When  we  have  succeeded  in  insulating  the  phenomenon  which  is  the* 
subject  of  inquiry,  by  placing  it  among  known  circumstances,  we  may' 
produce  further  variations  of  circumstances  to  any  extent,  and  of  sucn 
kinds  as  we  think  best  calculated  to  bring  the  laws  of  the  phenomenon 
into  a  clear  light     By  introducing  one  well  defined  circumstance  after 
another  into  the  experiment,  we  obtain  assurance  of  the  manner  in 
which  the  phenomenon  behaves  under  an  indefinite  variety  of  possible 
circulnstances.     Thus,  chemists,  after  having  obtained  some  newly-dis- 
covered substance  in  a  pure  state,  (that  is,  having  made  sure  that  tliere, 
is  pothing  present  whicn  can  intenere  with  ana  modify  its  agency,) 
introduce  various  other  substances,  one  by  one,  to  ascertain  whether  it' 
will  combine  with  them,  or  decompose  them,  and  with  what  result;, 
and  also  apply  heat,  or  electridty,  or  pressure,  to  discover  what  will' 
happen  to  me  substance  under  each  of  these  circumstances. 

But  if,  on  the  other  hand,  it  is  out  of  our  power  to  produce  the  phe- 
nomenon, and  we  have  to  seek  for  instances  in  which  nature  produces 
it,  the  task  before  us  is  one  of  quite  another  kind.  Instead  of  being 
able  to  choose  what  the  concomitant  circumstances  shall  be,  we  now' 
have  to  discover  what  they  are ;  which,  when  we  eo  beyond  the  sim- 
ple^ and  most  accessible  cases,  it  is  next  to  impossible  to  do,  vrith  any' 
precision  and  completeness.  Let  us  take,  as  an  exemplification  of  a  phe-' 
nomenon  which  we  have  no  means  of  fabricating  artificially,  a  human 
mind.  Nature  produces  many ;  but  the  consequence  of  our  not  being' 
able  to  produce  it  by  art  is,  that  in  every  instance  in  which  we  see  a^ 
human  mind  developing  itself,  or  acting  upon  other  things,  we  see  it 
surrounded  and  obscured  by  an  indefinite  multitude  of  unascertainable' 
circumstances,  rendering  the  use  of  the  common  ex^perimental  methods^ 
afanost  delusive.  We  may  conceive  to  what  extent  this  is  true,  if  we' 
consider,  among  other  things,  that  whenever  nature  produces  a  human 
mind,  she  produces,  in  close  connexion  with  it,  also  a  body:  that  is,  a^ 
vast  complication  of  physical  facts,  in  no  two  cases  perhaps  exactly^ 
similar,  and  most  of  which  (except  the  mere  structure,  which  we  can 
examine  in  a  sort  of  coarse  way  mer  it  has  ceased  to  act)  are  radically 
out  of  the  reach  of  our  means  of  exploration.  If,  instead  of  a  huniaa' 
mind,  we  suppose  the  subject  of  investigation  to  be  a  human  society 
or  State  all  the  same  difficulties  recur  in  a  greatly  augmented'  degree..' 
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We  have  thus  already  come  within  sight  .of  a  conclusion^  which  the 
progress  of  the  inquiry  will,  I  think,  bring  before  us  with  the  clearest 
evidence :  namely,  that  in  the  sciences  which  deal  with  phenomena  in 
which  artificial  experiments  are  impossible  (as  in  the  case  of  astron- 
omy), or  in  which  they  have  a  very  limited  range  (as  in  physiology, 
mental  philosophy,  and  the  social  science),  induction  n-om  direct 
experience  is  practised  at  a  disadvantage  generally  equivalent  to 
impracticability :  from  which  it  follows,  that  the  methods  of  those 
sciences,  in  order  to  accomplish  anything  worthy  of  attainment,  must 
be  to  a  great  extent,  if  not  principally,  deductive.  This  is  already 
known  to  be  the  case  with  the  fint  of  the  sciences  we  have  men- 
tioned, astronomy ;  that  it  is  not  generally  recognized  as  true  of  the 
others,  is  probably  one  of  the  reasons  why  they  are  still  in  their 
infancy.  But  any  fiirther  notice  of  this  topic  would  at  present  be 
premature. 

§  4.  If  what  is  called  pure  Observation  is  at  so  great  a  disadvantagoi 
compared  with  artificial  experimentation^  in  one  department  of  the 
direct  exploration  of  phenomena,  there  is  another  branch  in  which  the 
advantage  is  all  on  the  side  of  the  former. 

Inductive  inquiry  having  for  its  object  to  ascertain  what  causes  are 
connected  with  what  effects,  we  may  begin  this  search  at  either  end  of* 
the  road  which  leads  from  the  one  point  to  the  other :  we  may  either 
inquire  into  the  effects  of  a  given  cause,  or  into  the  causes  of  a  given 
effect.  The  fact  that  light  blackens  chloride  of  silver  might  have  been 
discovered,  either  by  experiments  upon  light,  trying  what  effect  it 
would  produce  on  various  substances,  or  by  observing  that  portions  of 
the  chloi^de  had  repeatedly  become  black,  and  inquiring  into  the» 
circumstances.  The  effect  of  the  urali  poison  might  have  become 
known  either  by  administering  it  to  animals,  or  by  examining  how  it 
happened  that  the  wounds  which  the  Indians  of  Guiana  inflict  with 
their  arrows  prove  so  uniformly  mortal.  Now  it  is  manifest  from  the 
mere  statement  of  the  examples,  without  any  theoretical  discussiout 
that  artificial  experimentation  is  applicable  only  to  the  former  of  these 
modes  of  investigation.  We  cpn  take  a  cause,  and  tiy  what  it  will 
produce :  but  we  cannot  take  an  effect,  and  try  what  it  will  be  pro- 
duced by.  We  can  only  watch  till  we  see  it  produced,  or  are  enabled 
to  produce  it  by  accident. 

This  would  be  of  little  importance,  if  it  always  depended  upon  our 
choice  from  which  of  the  two  ends  of  the  sequence  we  would  under* 
take  our  inquiries.  But  we  have  seldom  any  option.  As  we  can  only 
travel  from  the  known  to  the  unknown,  we  are  obliged  to  commence 
at  whichever  end  we  are  best  acquainted  with.  If  the  agent  is  more 
familiar  to  us  than  its  effects,  we  watch  for,  or  contrive,  instances  of 
the  agent,  under  such  varieties  of  circumstances  as  are  open  to  us,  and 
observe  the  result.  If,  on  the  contraiy,  the  conditiqns  on  which  a 
phenomenon  depends  are  obscure,  but  the  phenomenon  itself  ^miliar, 
we  must  commence  our  inquiry  from  the  effect.  If  we  are  struck  with 
the  fact  that  chloride  of  silver  has  been  blackened^  and  have  no 
suspicion  of  the  cause,  we  have  no  resource  but  to  compare  instances 
in  which  the  &ct  has  chanced  to  occur,  until  by  that  comparison  we 
discover  that  in  all  those  instances  the  substance  had  been  exposed  to 
the  light.     Jf  we  knew  nothing,  of  the  Indian  arrows  but  their  fiital . 
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efiect,  accident  alone  could  turn  our  attention  to  experiments  on  the 
urali :  in  the  regular  course  of  investigation,  we  coula  only  inquire,  or 
,  try  to  observe,  what  had  been  done  to  me  arrows  in  particular  instances. 

Wherever,  having  nothing  to  guide  us  to  the  cause,  we  are  obliged 
to  set  out  from  the  effect,  and  to  apply  the  rule  of  varying  the  circum- 
stances to  the  consequents,  not  tne  antecedents,  we  are  necessarily 
destitute  of  the  resource  of  artificial  experimentation.  We  cannot,  i^ 
our  choice,  obtain  consequents,  as  w6  can  antecedents,  under  any  set 
of  circumstances  compatible  with  their  nature.  There  are  no  means  of 
producing  effects  but  through  their  causes,  and  by  tbe  supposition  the 
causes  ofthe  effect  in  question  are  not  known  to  us.  We  have  there- 
fore no  expedient  but  to  study  it  where  it  offers  itself  spontaneously. 
If  nature  nappens  to  present  lis  with  instances  sufficiently  varied  m 
their  circumstances,  and  if  we  are  able  to  discover  either  amone^  the 
proximate  antecedents,  or  among  some  other  order  of  antecedents, 
something  which  is  always  found  when  the  effect  is  found,  however 
various  the  circumstances,  and  never  found  when  it  is  not ;  we  may 
discover,  by  mere  observation  without  experiment,  a  real  uniformity  in 
nature. 

But  although  this  is  certainly  the  most  favorable  case  for  sciences  ot 
pure  observation,  as  contrasted  with  those  in  which  artificial  experi- 
ments  are  possible,  there  is  in  reality  no  case  which  more  strikingly 
illustrates  the  inherent  imperfection  of  direct  induction  when  not 
founded  upon  experimentation.  Suppose  that,  by  a  comparison  ot 
cases  of  the  effect,  we  have  found  an  antecedent  which  appears  to  be, 
and  perhaps  is,  invariably  connected  with  it :  we  have  not  yet  proved 
that  antecedent  to  be  the  cause,  until  we  Jiave  reversed  tb^  process, 
and  produced  the  effect  by  means  of  that  antecedent.  If  we  can  pro- 
duce the  antecedent  artificially,  and  if^  when  we  do  so,  die  effect  fol- 
lows, the  induction  is  complete ;  that  antecedent  is  the  cause  of  that 
consequent.*  But  we  then  have  added  the  evidence  of  experiment  to 
that  of  simple  observation.  Until  we  bad  done  so,  we  had  only  proved 
invandole  antecedence,  but  not  unconditional  antecedence,  or  causa- 
tion. Until  it  had  been  shown  by  the  actual  production  ofthe  antece- 
dent under  known  circumstances,  and  the  occurrence  thereupon  of  the 
consequent,  that  the  antecedent  was  really  the  condition  on  which  it 
depended ;  the  uniformity  of  succession  which  was  proved  to  exist 
between  them  might,  for  aught  we  knew,  be  (like  the  succession  of 
day  and  night)  no  case  of  causation  at  all ;  both  antecedent  and  con- 
sequent might  be  successive  stages  of  the  effect  of  an  ulterior  cause. 
Observation,  in  short,  without  experiment  (and  without  any  aid  from 
deduction)  can  ascertain  uniformities,  but  cannot  prove  causation. 

In  order  to  see  these  remarks  verified  by  the  actual  state  of  the 
sciences,  we  have  only  to  think  ofthe  condition  of  natural  history.  In 
zoology,  for  example,  there  is  an  immense  number  of  uni&rmities 
ascertained,  some  <^  coexistence,  others  of  succession,  to  many  of 
which,  notwithstanding  considerable  variations  of  the  attendant  circum- 
stances, we  know  not  any  exception:  but  the  antecedents,  for  the 
most  part,  are  such  as  we  cannot  artificially  produce ;  or,  if  we  can,  it 

*  UnleiB,  indeed,' the  eoDwquent  wa«  generated  not  by  the  antecedent,  but  by  the  means 
we  employed  to  produce  tbe  antecedent.  As,  however,  these  means  are  under  our  power, 
there  is  so  far  a  probability  that  ther  are  also  sufficiently  within  oor  knowledge,  to  enable 
us  to  judge  whether  that  could  be  the  case  or  not 
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is  only  by  settiog  in.  motion  the  exact  process  by  whicb  nature  pro* 
.4uce8  tbem;  and  this  being  to  us  a  mysterious  process,  of  which  the 
main  circumstances  are  not  only  unknown  but  unobservable,  the  ncmae 
of  experimentation  would  here  be  completely  misapplied.  Such  are 
the  facts :  and  what  is  the  result  T  Thkt  on  this  vast  subject,  which 
affords  so  much  and  such  varied  scope  for  observation,  we  have  not, 
properljf -speaking,  ascertained  a  single  cause,  a  single  uncondidoniil 
uniformity.  We  know  not,  in  the  case  of  almost  any  of  the  phenom- 
ena that  we  find  conjoined,  which  is  the  condition  of  the  other;  which 
is  cause,  and  which  effect,  or  whether  either  of  them  is  so,  or  they  are 
not  rather  all  of  them  conjunct  effects  of  causes  yet  to  be  discovered, 
complex  results  of  laws  hitherto  unknown. 

Although  some  of  the  foregoing  observadons  may  be,  in  technical 
strictness  of  arrangement,  premature  in  this  place,  it  seemed  that  a 
few  general  remarks  upon  the  difference  between  Sciences  of  mere 
Observation  and  Sciences  of  Experimentation,  and  the  extreme  disad- 
vantage under  which  directly  inductive  inquiry  is  necessarily  carried 
on  in  the  former,  were  the  best  preparation  for  discussing  the  methods 
of  direct  induction ;  a  preparation  rendering  superfluous  much  that 
must  otherwise  have,  been  mtroduced,  with  some  inconvenience,  iifto 
the  heart  of  that  discussion.  To  the  consideration  of  these  Methods 
we  now  proceed. 


•  ^CHAPTER  VUL 

OP  THE  FOim  METHODS  OP  EXPERIMENTAL  INaUIRT. 

1 1.  The  simplest  and  most  obvious  modes  of  singling  out  from 
among  the  circumstances  which  precede  or  fi>llow  a  phenomenon, 
those  with  which  it  is  really  connected  by  an  Invariable  law,  are  two 
in  number.  One  is,  by  comparing  together  different  instances  in  which 
the  phenomenon  occurs.  The  other  is  by  comparing  instances  in 
which  the  phenomena  does  occur,  with  instances  in  other  respects 
similar  in  which  it  does  not.  These  two  methods  may  be  respectively 
denominated,  the  Method  of  Aepreement,  afid  the  Method  of  Difference. 

In  illustrating  these  methods  it  will  be  necessary  to  bear  in  mind 
the  two-fold  character  of  inquiries  into  the  laws  of  phenomena;  which 
may  be  either  inquiries  into  the  cause  of  a  given  effect,  or  into  the 
effects  or  properties  of  a  given  cause.  We  shall  consider  the  methods 
in  their  application  to  either  order  of  investigation,  and  shall  draw  our 
Examples  equally  from  both. 

We  shall  denote  antecedents  by  the  large  letters  of  the  alphabet^ 
and  the  consequents  corresponding  to  them  by  the  smaU.  Let  A, 
then,  be  an  agent  or  cause,  and  let  the  object  of  our  inquiry  be  to 
ascertain  what  are  the  effects  of  this  cause.     If  we  can  either  find,  or 

§  reduce,  the  agent  A  in  such  varieties  of  circumstances,  that  the 
ifferent  cases  have  no  circumstance  in  common  except  A;  then, 
whatever  effect  we  find  to  be  produced  in  all  our  tiials  must,  it  would 
seem,  be  the  effect  of  A.  Suppose,  for  example,  that  A  is  tried  along 
with  B  and  C,  and  that  the  effect  is  ahc;  and  suppose  that  A  is  next 
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tried  with  D  and  E,  but  without  B  and  C,  and  that  the  effect  is  aie. 
Then  we  may  reason  thus :  h  and  c  are  not  effects  of  A,  for  they  were 
not  produced  by  it  in  the  second  experiment ;  nor  are  d  and  e,  for  they 
were  not  produced  in  the  first.  Whatever  is  really  the  effect  of  A 
must  have  been  produced  in  both  instances ;  now  this  condition  is 
fulfilled  hy  no  circumstance  except  a.  The  phenomenon  a  cannot 
have  been  the  effect  of  B  or  C,  since  it  was  produced  where  they 
were  not;  lyr  of  D  or  £,  since  it  was  produced  where  they  were  not. 
Therefore  it  is  the  effect  of  A. 

For  example,  let  the  antecedent  A  be  the  contact  of  an  alkaline 
substance  and  an  oil.  This  combin^on  being  tried  under  several 
varieties  of  circumstance  resembling  each  other  in  nothing  else,  the 
results  agree  in  the  production  of  a  greasy  and  detersive  or  saponaceous 
substance :  it  is  therefore  concluded  that  the  combination  of  an  oil 
and  an  alkali  causes  the  production  of  a  soap.  It  is  thus  we  inquire, 
by  the  Method  of  Agreement,  into  the  effect  of  a  given  cause. 

In  a  similar  manner  we  may  inquire  into  the  cause  of  a  given  effect. 
Let  a  be  the  effect.  -Here,  as  shown  in  the  last  chapter,  we  have  only 
the  resource  of  observation  vrithout  experiment :  we  cannot  take  a 
phenomenon  of  which  we  know  not  the  origin,  and  try  to  find  its  mode 
of  production  by  producing  it ;  if  we  succeeded  in  such  a  random  trial 
it  could  only  be  by  accident.  But  if  we  can  observe  a  in  two  different 
(Combinations,  ahc  and  adt;  and  if  we  know,  or  can  discover,  that  tl^ 
.antecedent  circumstances  in  these  cases  respectively  were  ABC  and 
At).£;  we  may  conclude  by  a  reasoning  similar  to  that  in  the  pre- 
ceding example,  that  A  is  the  antecedent  connected  with  the  consequent 
a  by  a  law  of  causation.  B  and  0,  we  may  say,  cannot  be  causes  of  a, 
since  on  its  second  occurrence  they  were  not  present ;  nor  are  D  and  E, 
for  they  were  not  present  on  its  first  occurrence.  A,  alone  of  the 
five  circumstances,  was  found  among  the  antecedents  of  a  in  both 
instances. 

For  example,  let  the  efEdct  a  be  crystalization.  We  compare  in- 
stances in  which  bodies  are  known  to  assume  crystaline  structure,  but 
which  have  no  other  point  of  agreement;  and  we  find  them  to  have 
one,  and  as  far  as  we  can  observe,  only  one,  antecedent  in  common  : 
the  deposition  of  a  solid  matter  fh>m  a  liquid  state,  either  a  state  of 
fusion  or  of  solution.  We  conclude^  therefore,  that  the  solidification 
of  a  substance  firom  a  liquid  state  is  an  invariable  antecedent  of  its 
crystalization. 

In  this  example  we  may  go  further,  and  say,  it  is  not  only  the 
invariable  antecedent  but  the  cause.  For  in  this  case  we  are  able, 
after  detecting  the  antecedent  A,  to  produce  it  artificially,  and  by 
finding  that  a  follows  it,  verify  the  result  of  our  induction.  The 
importance  of  thus  reversing  the  proof  was  never  more  strikinglv 
manifidsted  than  when,  by  keeping  a  phial  of  water  charged  witn 
siliceous  particles  undisturbed  for  years,  a  chemist  (I  believe  Dr. 
Wollaston)  succeeded  in  obtaining  crystals  of  quartz;  and  in  the 
equally  interesting  experiment  in  which  Sir  James  Hall  produced 
artificial  marble,  by  the  cooling  of  its  materials  fix)m  fusion  under 
immense  pressure:  two  admir&le  examples  of  the  light  which  may 
be  thrown  upon  the  most  secret  processes  of  nature  by  well-contrived 
interrofl;ation  of  her. 

But  if  we  cannot  artificiaUy  produce  the  phenomenon  A,  the  con- 
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elusion  that  it  is  the  cause  of  a  remains  snbject  to  very  consideraUe 
doubt.  Though  an  invariable,  it  may  not  be  the  unconditional  ante- 
cedent of  a,  but  may  precede  it  as  day  precedes  nieht  or  night  day. 
This  uncertainty  arises  from  the  impossibility  of  assuring  ouiBelTes  that 
A  is  the  only  immediate  antecedent  common  to  both  the  instances.  If 
we  could  be  certain  of  having  ascertained  all  the  invariable  antece- 
dents, we  might  be  sure  that  the  unconditional  invariable  antecedent, 
or  cause,  must  be  found  somewhere  among  them.  Unfortunately  it  is 
hardly  ever  possible  to  ascertain  all  the  antecedents,  unless  the  phe- 
nomenon is  one  which  we  can  produce  artificially.  Even  then  the 
difficulty  is  merely  hghtened,-  not  removed :  men  knew  how  to  raise 
Water  in  pumps  long  before  they  adverted  to  what  was  really  the 
operating  circumstance  in  the  means  they  employed,  namely,  the 
pressure  of  the  atmosphere  on  the  open  surface  of  the  water.  It  is, 
however,  much  easier  to  analyze  completely  a  set  of  arrangementa 
made  by  ourselves,  than  the  whole  complex  mass  of  the  agenda 
which  nature  happens  to  be  exerting  at  the  moment  when  she  produ- 
ces any  given  phenomenon.  We  may  overlook  some  of  the  material 
circumstances  in  an  experiment  with  an  electrical  machine ;  but  we 
shall,  at  the  worst,  bd  better  acquainted  with  them  than  vrith  those  of 
a  thunder-storm. 

The  mode  of  discovering  and  proving  laws  of  nature,  which  we 
have  now  examined,  proceeds  upon  the  following  axiom :  Whatever 
circumstance  can  be  excluded,  without  prejudice  to  the  phenomenon, 
or  can  be  absent  notwithstanding  it  presence,  is  not  connected  with  it 
in  the  way  of  causation.  The  casual  circumstances  being  thus  elimi- 
nated, if  only  one  remains,  that  one  is  the  cause  which  we  are  in 
Search  of:  if  more  than  one,  they  either  are,  or  contain  among  them, 
the  cause  :  and  so,  mutatis  mutandis^  of  the  effect.  As  this  method 
proceeds  by  comparing  different  instances  to  ascertain  in  what  they 

Xe,  I  have   termed  it  the  Method   of  Agreement :  and  we  may 
^►t  as  its  regulating  principle  the  following  canon: — 

First  Canon. 

l^ttDo  or  more  instances  of  the  phenomenon  under  investigatum  have 
only  one  circumstance  in  common^  the  circumstance  in  tahich  alone  aU 
the  instances  agree,  is  the  cause  (or  effect)  of  the  given  phenomenon. 

Quitting  for  the  present  the  Method  of  Agreement,  to  which  we 
bhall  almost  immediately  return,  we  proceed  to  a  still  more  potent 
instrument  of  the  investigation  of  nature,  the  Method  of  Difference. 

§  2.  In  the  Method  of  Agreement,  we  endeavored  to  obtain  in- 
stances which  agreed  in  the  given  circumstance  but  differed  in  every 
other:  in  the  present  method  we  require,  on  the  contrary,  two  in- 
stances resembling  one  another  in  every  other  respect,  but  ^Bffei-ing  in 
the  presence  or  absence  of  the  phenomenon  we  vnsh  to  study.  If  our 
object  be  to  discover  the  effects  of  an  agent  A,  we  must  procure  A  in 
0ome  set  of  ascertained  circumstances,  as  ABC,  and  having  noted  the 
effects  produced,  compare  them  with  the  effect  of  the  remaining 
circumstances  BC,  when  A  is  absent.  If  the  effect  of  ABC  is  a  he, 
and  the  effect  of  BC,  ^c,  it  is  evident  that  the  effect  of  A  is  a.    So 
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a,  if  we  begin  at  the  other  end,  and  desire  to  investiffate  the  canee 
an  effect  n,  we  most  select  an  instance,  as  a  6  c,  in  which  the  effect 
pGCurs,  and  in  which  the  antecedents  were  ABC^  and  we  must  look 
out  for  another  instance  in  which  the  remaining  circumstances,  be, 
occur  without  a*  If  the  antecedents^  in  that  instance,  are  BC,  we 
know  that  the  cause  <^  a  must  be  A :  either  A  alone,  or  A  in  conjunct 
tion  with  some  of  the  other  circumstances  present 

It  is  scarcely  necessary  to  pre  examples  of  a  logical  process  to 
which  we  owe  almost  all  the  inductive  conclusions  we  draw  in  daily 
life.  When  a  man  is  shot  through  the  heart,  it  is  by  this  method  we 
know  that  it  was  the  gun-shot  which  kiUed  him :  for  he  was  in  the 
fullness  of  life  immediately  before,  all  circumstances  being  the  same^ 
except  the  wound. 

The  axioms  which  are  taken  for  granted  in  this  method  are  eyidently 
tlie  ibUowing :  Whatever  antecedent  cannot  be  excluded  without  pre- 
venting the  phenomenon,  is  the  cause,  or  a  condition,  of  that  phenom- 
enon; Whatever  consequent  can  be  excluded,  with  no  other  diffisr* 
ence  in  the  antecedents  than  the  absence  of  a  particular  one,  is  the 
effect  of  that  one.  Instead  of  comparing  different  instances  of  a  phe> 
Qomenon,  to  discover  in  what  they  agree,  this  method  compares  an 
instance  of  its  occurrence  with  an  instance  of  its  non-occurrence,  to 
discover  in  what  they  differ.  The  canon  which  is  the  regulating  prin- 
ciple of  the  Method  of  Difference  may  be  expressed  as  fi>llows : — 

Second  Canon. 

^  an  instance  in  tokick  the  phenomenon  under  investigation  ocemrs^ 
and  an  instance  in  which  it  does  not  occur ^  have  every  circumstance  sam 
one  in  common,  that  one  occurring  only  in  the  former  ;  the  drcumstanee 
in  which  alone  the  two  instances  differ,  is  the  effect,  or  cause^  or  a  neeeo- 
eary  part  of  the  cause,  of  the  phenomenon. 

§  3.  The  two  methods  which  we  have  now  stated  have  many  features 
of  resemblance,  but  there  are  also  many  distinctions  between  them. 
Both  are  methods  of  diminatwn.  This  term  (which  is  employed  in 
the  theory  of  equations  to  denote  the  process  by  which  one  after 
.  another  of  the  elements  of  a  question  is  excluded,  and  the  solution 
made  to  depend  upon  the  relation  between  the  remaining  elements 
only,)  is  well  suited  to  express  the  operation,  analagous  to  this,  which 
hss  been  understood  since  the  time  of  Bacon  to  be  the  foundation  of 
experimental  inquiry :  namely,  the  successive  exclusion  of  the  various 
circumstances  which  are  found  to  accompany  a  phenomenon  in  a  given 
instance,  in  (Hrder  to  ascertain  what  are  those  among  them  which  can 
be  absent  consistently  with  the  existence  of  the  phenomenon.  The 
Method  of  Agreement  stands  on  the  ground  that  whatever  can  be 
•eliminated,  is  not  connected  with  the  i£enomenon  by  any  law.  The 
Method  of  Difference  has  iox  its  foundation,  that  whatever  can  not  be 
eliminated,  is  connected  with  the  phenomenon  by  a  law. 

Of  these  methods,  that  of  Difference  is  more  particularly  a  method 
^  artificial  experiment ;  while  that  oi  Agreement  is  more  especially 
the  resource  we  employ  where  experimentation  is  impossible.  A  few 
reflections  will  prove  the  fact,  and  point  out  the  reason  of  it. 

It  is  inherent  in  the  pecuhar  character  of  the  Method  of  Difference, 
Ff 
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tffiit^clifttisMnl3^tlib  >«(fai1bl<n.tiMiflii>«i<liMi'it  M^iiirM.iiiiiicich 
frlii^h  «t%  u>  he  i^ofsatpkp^d  wirib  WnM^  aswMter  mint  \m  eitatnitf 


kt<M  civeolHi(»HO«8'iexcm^ie  one  i9rU«b  me  j^m  ttcteii^iag  to  «vb»' 
tff^tet  itli«i^  nnutbe  xn  itM  ml«tioD  of  A-BG  iitad'  BG,  dr  ^.«^&r  «ni 
fo.  it  is'tt-vie  chat  this  iuniiatity  ^of  «tt>eiMDait«nee»  naedb  not  ^xcenJ 
to  such  as  are  already  ktioWB  to  teinmmt^rkl  to  tbo  result*  .  And  im 
dle'«a0^0f  inoec  ph«noQiietia'^pro  learn  Yt««to«i9,fh>m'th<!^  most  ^vdin^xy 
<0Cf)i^«niM9)  tfast  nMHt  of  die  ooeaciitetit  pkenomena  <»f  the  univerec 
ib«ty'>b«i^b«r  {>re«ent>or  albMitt  vridK^  alTekstiiigithe  ^oti  pkenome- 
Ml^^r,  4f  pro86nt,'ati^  ^tant  indifi^mfy 'i^h  the  pbendmeaoa 
d<»M^ii<M^happ«ii^«od  tdwn^'k  <8t31,o0TOti'>liiiiitkig  tha  sdeot&y 

which  is  required  between  the  two  instances,  ABOtud  BO>  to  9a«k 
fSiHitta^i^nam  w  wb  not  di^couiy  IcnoWfl  •lb  %e  indiMbroHt ;  it  is  very 
8»)4(>tn'«^^tnMiMEre  affbids  two  inseaaieoB,  of  wtiidti/v^  can  .b«  aMii£»d 
tbftt  tin^  Itand  i»  di&s  «2«ds6  relation  to  one  nBMiber.  In  the  spon* 
tftfieoui^  operations  of  nature  there  is  gi^niiral]y  sudb  coimplicatioci  and 
MMh  obsoiirltyr tii^'atfe  ^no^tly^ither  on  bo  oi/^fir^bete^gfy  krgs Kir 
tftii||o4nacDeMibW  ti^ttto  a'Oeale,  wfr  ans  so  i^drantof  iLgfrevLt  pmtz 
of  tixa  fiMi^ts  which  ttiaHy  takid'f  la^e^  and  «teii  tboM  of  iK^idi  we  am 
nbt 'i>^rant  affo  ao  ^ultkudincMiS)  and  thorsforo  sostsliidfti  exaaJr 
lAik^  in  anfy  two  ^a^es,  that  ^a  spontaneoos  eKp^rhb^t^'of  die  kini 
required  by  the  Method  lef^'DMlerofiee,  is^ooninioiAy^teot  to  %eibufid 
'When,  on  the  contrary,  we  obtain  a  phenomenon  by  an  artificial 
experiment,  a  pair  of  instance  «u^b. as  tlja^  method  requires  is  obtained 
almost  as  a  matter  of  course,  provided  the  process  does  not  last  a  long 
i^miB:  A  c^Madn  state  bf  "stirrotittiding  circu«n^eailc«s  eestle^ed  b^re  we 
VJbttAi^cedthe  etperitnent  j  tfiis  is  BO.  "We  ^enintrodiree  A ;  a^, 
^  lMmn)(«a,  by  in^rely  l>i4n^nj^  an  obj^M:  ibotti'  anbthar  pan?  of  tite 
lfe6m,  b>jfare  theiiid  has  .been  time  for  a;ny  chattgie  hi  lli6  other  eliK 
ments.  It  is,  in  short  (as  M.Oomte  observes),  £e  'V&ry'nWJ^e  of  «s 
experiment,  to  introduce  into  the  preexisting  state  of  circumstances  a 
^an^  peHbbtly  ddftnlie.  We  choose  a  prevknis  state  «f  tbinga  with 
•«4iicfa'we  are  'w»ll  aequasnted,  -so  that  no  unfoir^seen  aheraieion  in  %hat 
Waier  Is  tdt^ly  to  {«Ai8  unobserved;  and  into  this  w«  ittttodaoe^  fte 
ifapidty  as'^sible,  the  pheno«nendn  which  we  wish  to  citu^y;  so  daft 
<w^in'generstl  'are  ^oAmA  tb^feiel  '«(Hifpl«te  ttttmran^e,  ilhat  tbe  pM- 
t^istinig'  dca««,  and  the  stsfte  t^hiich  iirehave  p^odui^d,  differ' in  iioihkig 
^m^a^t  in  t^  pr«sen«e  6t  abs^^iee  ^f  that  phenomeiion.  If  a  bifiiis 
itbken  in^  adag^,  aiid'instfltotly'plttAgetb  &to  carbonie  add  gafi,''tite 
'««pet4mei^ti^st  tnay  be  >Mly  a^suiBd  (at  ai)  «^  a^r  one  or  two 
n^atlticnis)  tint  no  eirctlinscanee  capable  ^f  causing  sailboatioii  had 
^an^ertened  in'tha  kit^rim,  except  the  ehahga  froln  inunatsion  ^  the 
'atftio8|^«re  lx>  iioai^ionin  oamonic  afeid  gaa.  Theite  is  bne  dot:^ 
^Indeed,  whteh  inay  r^uMin  in  some  caaas  ofthis  description;  ihe 
<'a%ctiiiayfaa*«^e  bean  proiiaeed  not  lyy'the  cba»ge,''bat  by-die  neans 
^H^e  amplayed  to  produce  ihe  change.    The  possibvHty/^iv^avei',  of  tliis 

last  supposition  generally  admits  of  being  eoaduaivaly  tastad  by  othtr 
t^ttipairtinenta.  It  thus  appears  that  iii  the  itvdy  of  ikhe  various  Idnds 
<of  phenomena  whfeh  we  ^an,  by  <)ur  <t«duiat«ty  aganey,  modify  ar 
'aantrol,'M^e  ean  in  gisnenLl  satisfy  the  ttt^aisidoiiiB  ofthe  Method  iaf 

Differenee ;  bat  that  hi  Hhe  spontMnaoliB  iopararioiiq  of  nature  4hosa 
tWtdftslii^a'aleid'seiAom^ilfilM.  .         / 


Digitized  by 


Google 


THS  FOUR  B»miiWiTAL  MBTHOD0.  §gg 

Tbe  xavexve  of  diis  ia  tbo  ofMie  .widi  t}ie  Metbo^  .^  4'Kr9aVMiiit. 
We  do  not  here  roq^e  malaiu)^»  of  «o  ^pfcial  wd  detonaiaate  a  kind* 
Any  JpfltanoeB  whatevor,  in  which  nature  ppasonte  va  with  a  pbenoni- 
^non,  may  bo  oxamined  for  the  purpoiea  of  thia  method ;  i^nd  if  uU 
«uob  instanoeB  agree  in  anything,  a  ooncl^aion  of  coosidenUble  value  10 
ahreedy  attained.  We  can  laeldom*  indeed,  be  anie  that  thia  one  point 
of  agreement  is  the  only  ome;  bot  our  igncmnce  doea  not,  aa  in  ^ 
Method  of  Diffecence,  vitiate  the  conclaaion;  the  oeitaiaty  of  the 
j»ault,  as  fiM^  aa  it  goea»  ia  nc^t  aiected*  We  have  aacertained  one 
invariable  antecedent  or  consequent,  however  niany  other  invariable 
.antecedents  or  oonaequenta  may  atiU  remain  unaacertained*  If  ABO, 
APS,  AFG,  are  all  equally  followed  by  a,  then  a  ia  an  invariaUe 
consequent  of  A.  If  utrbc,  ade^  a/g,  all  number  A  among  their  ante- 
cedents, then  A  ia  connected  aa  an  antecedent,  by  aome  ittvariable 
.law,  with  a*  But  to  determine  whether  tfaia  invariable  antecedent  19 
a  cause,  or  thia  invariable  consequent  an  efiect,  we  ouiat  be  able,  in 
addition,  to  produpe  the  one  by  means  of  the  other ;  or,  at  least,  to  obtain 
that  which  alone  constitutes  our  aaaurance  of  having  produced  any- 
.thing,  namely,  an  instance  in  whi<^  the  efieet,  a,  haa  come  into  exiat- 
enoe,  with  no  other  change  in  the  preexiating  circumatancea  than  the 
iMldition  of  A.  And  thia,  if,  we  can  do  it,  ia  an  application  of  tbe 
Method  of  Difieranee,  not  of  the  Method  of  Agreement 

It  thua  appeara  to  be  by  the  Method  cf  Piffarence  alone  that  we  can 
ever,  in  the  way  of  direct  experience,  arrive  with  certainty  at  cauaea. 
The  Method  of  Agreement  leada  only  to  lawa  of  phenomena^  aa  Mr. 
Whewell  calla  them,  but  which  (since  lawa  of  causation  aze  idso  lawa 
of  phenomena)  I  prefer  to.deaignate  as  unifbnnitiea  in  which  the  quea- 
tion  of  causation  must  for  the  preaent  remain  undedded.  The  Method 
of  Agreement  ia  chiefly  to  be  resorted  to,  aa  a  meantf  of  auggeatii^ 
applicationa  of  the  Method  of  Difference  (aa  in  thelaat  example  the  eom* 
pariaoa  of  ABC,  ADE,  AFG,  suggested  that  A  vae  the  antecedent 
on  which  to  try  the  experiment  whether  it  oould  pF)duce  a);  or,  aa  an* 
inferior  resource,  in  case  the  Method  of  DiflEsreyce  ia  impracticaUe ; 
which,  aa  we  before  showed  generally  ariaea  frrtn  the  impoaaibility  of 
•  artificially  producing  the  phenomena.  And  hence  it  ia  duit  the  *  Method 
of  Agreement,  although  applicable  in  principle  to  either  caae,  ia  mm 
emphaticallv  Uie  method  m  investigarion  onthoae  anbjecta  where  arti- 
ficial expenmentation  ia  imnoaaible ;  becaaae  on  thoee  it  ia,  generally, 
our  only  reaource  of  a  directly  inductive  mtuie ;  while,  in  the  phenome- 
na which  we  can  produce  at  pleaaure,  tbe  Method  of  Difference  gene- 
rally affords  a  more  efficacious  process,  which  will  aacextain  cauaea  aa 
well  aa  move  lawa. 


§  4.  Our  next  remark  ahall  be,  that  there  are  roBxnf  caaea  in  which, 
although  our  power  of  producing  the  phenomenon  ia  complete,  the 
Method  of  Difference  either  cannot  be  made  available  at  all,  or  not 
without  a  previona  employment  of  ^  the  Method  of  Agreement.  Thia 
occurs  when  the  agency  by  which  we  can  produce  the  phenomenon  is 
not  that  of  one  single  antecedent,  but  a  combination  of  anteoedenta, 
wbich  we  have  no  power  of  separating  from  each  other  and  exhibiting 

Siaxt.     For  instance,  suppose  the  subject  of  inquiry  to  be  the  cause  of 
e  double  xefiacdon  or  nght.    We  can  produce  tfaia  phenouMMion  at 
pleaauie,  by  employing  any  one  of  the  many  anbalaneea  wioak  ate 
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known  to  refract  Hgbt  in  that  peculiar  mimner.  But  if,  taking  one  of 
•tfiose  BubfltanoeB,  as  Iceland  spar  for  example,  we  wish  to  determine 
on  which  of  the  properties  of  IcelsDd  spar  mis  remarkable  phenomena 
depends^  we  can  make  no  use,  for  that  purpose,  of  the  Meuiod  of  Di^ 
leronce ;  for  we  cannot  find  another  substance  predselj  resembling 
Iceland  spar  except  in  some  one  property.  The  only  mode,  therefore, 
of  proseeutine  this  inquiry  is  that  anorded  by  die  Method  of  Agree- 
ment ;  by  which,  in  fact,  through  a  cemparison  of  «ll  the  known  sub- 
stances which  had  the  property  of  doubly  refracting  light,  it  was  ascer- 
tained that  they  agreed  in  the  single  drcumstance  of  being  crystaline 
.substances  ;  and  tdthough  theoouTerse  does  not  hold,  although  aU  crys- 
taline  substances  have  not  the  property  of  double  refraction,  it  was 
concluded,  with  reason,  that  there  is  a  real  connexion  between  these 
two  properties ;  that  either  crystaline  structttre,  or  the  cause  which 
gives  rise  to  that  structure,  is  one  of  the  conditions  of  double  refraction. 

Out  of  this  employment  of  the  Method  of  Agreement  arises  a  pecu- 
liar modification  of  diat  method,  which  is  sometimes  of  great  avail  in 
the  inYesti|ation  of  nature.  In  cases  similar  to  the  abore,  in  which  it 
k  not  possible  to  obtain  the  precise  pair  of  instances  which  our  second 
canon  requires-— instances  agreeing  in  every  antecedent  except  A,  or  in 
every  consequent  except  a  ;  we  may  yet  be  able,  by  a  double  employ- 
ment of  the  Method  of  Agreement,  to  discover  in  what  the  instances 
which  contain  A  or  a,  differ  from  diose  which  do  not. 

If  we  compare  various  instances  in  which  a  occurs,  and  find  that 
they  all  have  in  common  the  circumstance  A,  and  (as  frtr  as  can  be 
observed)  no  other  circumstance,  the  Method  of  Agreement,  so  fiir  bears 
testimony  tc^a  connexion  between  A  and  a.  In  order  to  convert  this 
proof  of  conoexion  into  proof  of  causation  by  the  direct  Method  of 
Difference,  wt  ought  to  be  able  in  some  one  of  these  instances,  as  for 
-example  ABOi^to  leave  out  A,  and  observe  whether  by  doing  so,  a  is 
prevented.  Nov  supposing  (what  is  often  the  case)  that  we  are  not 
able  to  try  this  decisive  experiment;  yet,  providea  we  can  by  any 
means  discover  whei;  would  be  its  result  if  we  could  try  it,  the  advan- 
tage will  be  the  same  Suppose,  then,  that  as  we  previously  examined 
a  variety  of  instances  iiv  wmch  a  occurred,  and  found  them  to  agree  in 
containing  A,  so  we  noi»,  observe  a  variety  of  instanoes  in  which  a  doea 
mot  occur,  and  find  them  Agree  in  not  containing  A;  which  establishes, 
by  the  Method  of  Agreement,  the  same  connexion  between  the  absence 
of  A  and  the  absence  of  a,  which  was  before  established  between  their 
presence.  As,  then,  it  had  been  shown  that  ¥^neve]:  A  is  present  a 
IS  present,  so  it  being  now  shown  ^at  when  A  is  taken  away  a  is  re- 
moved along  with  it,  we  have  by  the  one  proposition  ABC,  a^c,  by 
the  other  BC,  be,  the  positive  and  negative  instances  which  the  Method 
of  Difference  requires.  Thus,  if  it  be  true  that  all  animals  which  have 
a  well-developed  respiratory  system,  and  therefore  aerate  the  blood 
perfectly,  agree  in  being  warm-blooded,  while  those  whose  respiratory 
system  is  imperfect  do  not  maintain  a  temperature  much  exceeding 
that  of  the  surrounding  medium,  we  may  argue  frx>m  this  two-fold  expe- 
rience, that  the  change  which  takes  place  in  the  blood  by  respiration 
is  the  cause  of  animal  heat. 

This  method  may  be  called  the  Indirect  Method  of  Difference,  or 
the  Joint  Method  of  Agreement  and  Difference ;  and  consists  in  a  double 
iemployment  of  the  Method  of  Agreement,  each  proof  b^ng  indepea- 
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dent  of  the  other,  and  (xxToboratiDg  it.  But  it  is  not  eqwvalent  to  % 
proof  by  the  direct  Method  of  DifiEerenoe.  For  the  requintioiiftof  tbt 
liethod.of  Di&rence  ere  not  aetiafied^  ludess  we  oan  be  quite  sure 
either  that  the  instances  affinnatiye  of  a  agiee  is  no  antecedent  what- 
ever but  A,  or  that  the  instances  negative  of  a  agpree  in  no^ng  but  the 
negation  of  A.  Now  if  it  were  possible)  which  it  never  is»  U>  have  this 
assurance,  we  should  not  need  the  joint  method ;  lor  either  of  the  two 
sets  of  instances  separately  woidd  then  be  sufficient  to  prove  causation. 
This  indirect  methodi  therefore,  can  only  be  viewed  as  a  great  extenr- 
sion  and  improvement  of  the  Method  of  AsBeement,  but  not  as  partict* 
padng  in  the  more  cogent  nature  of  the  Method  of  Diffiazence.  The 
tbUowing  may  be  stated  as  its  canpn:—- 

Thibd  Canon. 

IJT  two  or  more  instamces  in  which  the  phenamemm  occnan  have  only 
4me  circunutance  in  common,  while  two  or  mare  inetancee  in  which  it  doee 
not  occur  have  nothing  in  common  save  the  absence  ^  that  ctrcumitamce  j 
the  circumstance  in  which  alone  the  two  eete  of  imeUmcee  differ^  ie  the 
ffea,  or  cause,  or  a  necessary  part  of  the  cause,  of  the  phenomenon. 

We  shall  presently  show  that  the  Joint  Method  of  Agreement  and 
Difference  constitutes,  in  another  respect  not  yet  adverted  to,  an  im* 
provement  upon  the  common  Method  of  Agreement,  namely,  in  being 
unaffected  by  a  characteristic  imperfection  of  that  method,  the  nature 
of  which  still  remains  to  be  pointed  out.  But  as  we  cannot  enter  into 
this  exposition  without  introducing  a  new  element  of  complexity  into 
this  long  and  intricate  discussion,  I  shall  postpone  it  to  the  next  chapter, 
and  shall  at  once  proceed  to  the  statement  of  two  other  methods* 
which  will  complete  the  enumeration  of  the  means  which  mankind 
possess  for  exploring  the  laws  of  nature  by  specific  observation  and 
experience. 

§  5.  The  first  of  these  has  been  aptly  denominated  the  Method  of 
Residues.  Its  principle  is  very  simple.  Subducting  fhxn  any  given 
phenomenon  all  the  portions  which  by  virtue  of  preceding  inductions, 
can  be  assigned  to  known  causes,  the  remainder  will  be  the  effect  of 
the  antecedents  which  had  been  overlooked,  or  of  which  the  effect  wai 
as  yet  an  unknown  quantity. 

Suppose,  as  before,  that  we  have  the  antecedents  ABC,  followed 
by  the  consequents  a  be,  and  that  by  previous  inductions,  (founded,  we 
will  suppose,  upon  the  Method  of  Difference,)  we  have  ascertained  the 
causes  of  some  of  these  effects,  or  the  effects  of  some  of  these  causes ; 
sad  are  by  this  means  apprised  that  the  effect  of  A  is  a,  and  that  the 
effect  of  B  is  &.  Subtracting  the  sum  of  these  eflfects  from  the  total 
phenomenon,  there  remains  c,  which  now,  without  any  fresh  experi- 
ment, we  may  know  to  be  the  effect  of  C.  This  Method  of  Residues 
is  in  truth  a  pecidiar  modification  of  the  Method  of  Difference.  If  the 
ittatance  ABC,  a  be,  could  have  been  compared  with  a  single  instance 
AB,  a^,  we  should  have  nroved  C  to  be  the  cause  of  c,  by  the  com- 
OKin  process  of  the  Method  nf  Difference.  In  the  present  case,  how- 
ever,  instead  of  a  single  instance  A  B,  we  have  had  to  study  separately 
the  causes  A  and  B,  and  to  infer  from  the  effects  which  they  produce 
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iep^Ttttely,  #liftt  eSeat  thef  nni8t  prodiiG«  te  the  case  ABC  wlief^ 
liiev  act  togvlher.  Of  die  two  instanoes,  tberefbte,  which  the  Method 
of  Difference  rec)uiile8^-^e  one  poMdve,  the  other  negatiTO— the  neg«* 
ti^e  one,  or  that  in  whidh  fho  given  phenomenon  is  ahsent,  is  not  thd 
direct  result  of  observation  abd  experiment,  hut  has  been  arrived  at 
by  deduction.  As  one  of  the  forms  of  the  Method  of  Difference,  the 
Method  of  Residues  p«rtahes  of  its  rigorous  certainty,  provided  the 
previous  inductions,  those  which  gave  the  efie^cts  of  A  and  B,  word  ob- 
tained by  the  samo  infallible  itiethody  and  provided  we  are  certain  that 
O  is  the  4mif  anteoedeirt  Vo  winch  the  residual  phenomenon  e  can  be 
feferred ;  the  only  agtdnt  of  which  we  had  not  already  calculated  and 
subducted  the  effect.  But  as  we  can  never  be  quite  certain  of  An; 
the  evidence  derived  from  the  Method  of  Residues  is  not  complete, 
unless  we  can  obtain  C  artificially  and  try  it  separately,  or  unless  its 
agency,  when  once  suggested,  can  be  accounted  for,  and  proved  de- 
ductively, from  kiioWn  laws. 

Even  with  these  x^seivations,  the  Method  of  Residues  is  one  of  the 
most  important  among  oux*  ihstruments  of  discoveir.  Of  aU  the  methods 
of  investigating  laws  of  nature,  this  is  the  most  fertile  in  unexpected 
results  ;  <men  infotming  us  of  sequences  in  which  neither  the  cause  nor 
the  effect  were  sufficiently  conspicuous  to  attract  of  themselves  the 
aittentioQ  of  obseiveiHi.  The  agent  O  may  be  an  obscure  circumstance, 
not  likely  to  have  been  perceived  unless  sought  for,  nor  likely  to  have 
been  sought  for  until  attention  had  been  awakened  by  the  insufficiency 
of  the  obvioQS  causei^  to  account  for  the  whole  of  the  effect.  And  e 
may  be  so  disguised  by  its  intermixture  with  a  and  h,  that  it  Would 
scarcely  have  presented  itself  spontaneously  as  a  subject  of  separate 
study.  Of  these  uses  of  tho  method,  we  shall  presently  cite  some 
remarkable  examples.  The  oanoii  of  the  Method  of  Residues  is  as 
feUowB}— > 

FovRTH  Canon. 

Subduct  from  any  phenomenon  such  part  as  is  Jcnoum  by  previous 
inductions  to  be  ^  e^ct  of  certain  antecedents,  and  the  residue  of  the 
pkenomeikMi  is  the  efid  of  the  remaining  antecedents, 

§  6.  There  tenaAoB  a  olass  of  laws  which  it  is  impracticable  to 
ascertain  by  any  of  the  three  methods  Which  I  haye  attempted  to 
characterize ;  namely,  the  laws  of  those  Permanent  Causes,  or  inde« 
itnictible  natural  agents,  which  it  is  impossible  either  to  exclude  or  to 
isolate :  which  we  can  neither  hinder  from  being  present,  nor  contrive 
thait  they  should  be  present  al(»e.  It  would  appear  at  first  sight  that 
we  could  by  no  means  separate  the  effects  of  tJiese  agents  firom  the 
effects  of  those  other  phenomena  with  which  they  cannot  be  prevented 
from  coexisting.  In  respect,  indeed,  to  most  of  the  permanent  canses, 
no  such  difficiiity  exists ;  since,  though  we  cannot  eliminate  them  as 
coexisting  faicts,  we  can  eliminate  them  as  influeneing  agents,  by 
simpler  trying  our  experiment  in  a  local  situation  beyond  the  linuts  of 
their  influence.  The  pendulum,  for  example,  has  its  osciUations 
disturbed  by  the  vicinity  of  a  mountain;  we  rmiK>ve  ^  pemdulutt  to 
a  sufficient  distance  from  the  mountain,  and  the  disturbance  ceases  s 
from  these  data  we  can  determine  by  the  Method  c^  Differenoe,  the 
amount  of  efiect  really  due  to  the  mountain ;  and  beyond  a  oertaiil 
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distance  oTerylUng  gootrtai'pcttiisidy  MitwoiiU^I)  if  tlie^«9tfAi^^ 
ezerciaed  no  influfinoe  wh»teiv^9f  >  ifriiicWaooordiiigly,  ^«v9w  with  iufficienili 
reason*  conclude  to  be  th^ifateti:;  .'   '  .    ^ 

The  difficulty,  therefore, in  iHPplyi(^9 ibenkotbodA  alrefi^  tneaiad^ 
to  determine  the  efiects  of  t'emanen^  CanMfli  i8.cpnfillied.JU>  the^ca^en) 
IP  which  it  is  impossible  for  ua  to  getodt  of^  the  ItHial  luiiits.Qf  thfuii^ 
influence.  The  pendulum  can  ibe  cemo^edjjGrojn  the*  ioflueiicetof  ther 
mountain,  but  it  cannot  be  remeiired.fiiom  tbd  i^fliAenee  of  the  e»rthu) 
we  cannot  take  away  the  earth  froia  the  pewteliun^  nor  A0  peAduluM 
firom  the  earth,  to  ascertain  whether  it  wmniU  citmiiniie  to>  vibraite  if  tJMiu 
action  which  the  earth  exerts  upoa  it;  w^re,  M^thdrsiv^  .:On.^v|fibi^> 
avidanee^  then,  do  we  ascribe  its  vib]»tioQa>  tp  the  earth's  influeo^el. 
Not  on  any  sanctioned  by  the  Metb^  ^  .Diflereooe}  Sax  Me  ofi 
die  two  instances,  the  negative  instantic^  is  waliUngi  Hot  by  ikm 
Method  of  Agreement ;  for  although  all  pmdulum  sgvee  in  tJoi^  that 
during  their  oscillations  the  earth  is  always  prs8ent»  why  vmy  w««ci^ 
03  wdl  ascribe  the  phenomenon  to  the  s«n,  whkh  is  eq«a%  fk.  ^0^ 
existent  fact  in  all  the  experiments  1  It  is  evidettk'ChaA  laestaUs^i^ 
aven  so  simple  a  fact  of  causation  as  this»  thetoe  traa  reouired  somA 
method  orer  and  above  those  which  we  have  yetexmnihed« 

As  another  exionple,  let  us  take  the  phenomenon  Keat^  lodepeifdH 
ently  of  all  hypothesis  as  to  the  real  nature  of  the  agency  set  saUed« 
ibis  &fil  is  certain,  that  we  are  unal^  to  exhaust  any  body  of  the  w1m)Ii^ 
ef  its  beaf .  It  is  equally  certain  that  no  one  ever  perceived  h0at  9^ 
emanating  from  a  body  ^  Being  unable,  then,  to  separate  Body  and  £U!t$li;i 
we  caanot  e&ct  such  a.  variation  of  circumstances  as  the  fozjegoitig;  thrw 
methods  require;  we  cannot  ascertain,  by  those  methods,  Muhst  fnom 
tions  of  the  phenomena  exhibited  by  any  bod^  are  due  ta  ^e  beat  amt 
tamed  in  it  If  we  eould  observe  n  body  wttfa  its  heat,  apd  thai  99m^ 
body  entirely  divested  of  heat,  the  Method  of  Difference  weuld  sbonf 
the  efiect  due  to  the  heat,  apart  from  that  due  to  the  body.  If  w^ 
Qonld  observe  heat  under  circumstances  agreeing  in  nothing  but  he9^ 
and  therefore  not  characterised  also  by  Ukd  presence  of  a  body«  w^ 
fiOttU  ascertain  the  effects  of  heat,  from  an  instance  of  heat  with  a  body 
tnd  an  instance  of  heat  without  a  body,  by  the  Method  of  Agreeqiei^t-I 
or,  if  we  pleased,  we  could  determine  by  the  Method  c^  Differenofi 
what  effeot  was  due  to  the  body,  when  the  remainder  which  was  du^  t^ 
the  heat  would  be  given  by  the  Method  of  Residues.  But  we  can  dP 
none  of  these  things ;  and  without  them  the  application  of  any  of  .the 
three  methods  to  the  solution  of  this  problem  would  be  illusory.  If 
would  be  idle,  for  instance,  to  attempt  to  ascertain  the  effect  of  hisat  by 
subtracting  from  the  phenomena  exlubited  by  a  body,  all  that  is  4u(^t# 
tta  other  properties ;  for  as  we  have  never  been  able  to  observe  a^y 
bodies  without  a  porticm  of  heat  in  them,  ths  effects  due  to  that  he^ 
may  form  a  part  of  the  very  results,  whieh  we  affect  to  subtract  in^^^d^F 
that  the  effi^t  at  heat  may  be  shown  by  the  residue.  i 

If,  therefore,  there  were  no  other  methods  of  experimental  i]i,vestir 
'gation  than  these  three,  we  should  be  for  ever  unable  to  deteiTmi^ 
tha  effects  due  to  heat  as  a  cause.  But  we  have  still  a  resource^ 
Though  we  cannot  exclude  an  antecedent  altogether,  we  ma]f  be^  Siblf 
to  produce,  or  nature  may  produce  for  us,  some  modification  in  it.  Bj 
%  modification  is  here  meant,  a  change  in  it,  not  amounting  to  its.  t<^ 
removal    If  some  modification  in  the  antecedent  A  is  always  foUow/9^ 
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by  a  change  in  the  consequent  a,  the  otfaer^conaeqnents  h  and  e  re-^ 
maining  the  same ;  or,  vice  tfersd,  if  every  change  in  a  10  found  to  have^ 
been  preceded  by  some  modification  in  A,  none  being  obaervable  in 
any  or  the  other  antecedents ;  we  may  safely  conclude  Uiat  a  is,  wholly 
or  in  part,  an  effect  traceable  to  A,  or  at  least  in  some  way  connectea* 
with  It  through  causation.  For  example,  in  the  caae  of  heat,  though  < 
we  cannot  expel  it  altogether  from  any  body,  we  can  modify  it  in  quan* 
tity,  we  can  increase  or  diminish  it ;  and  doing  so,  we  find  by  the  va-- 
lious  methods  of  experimentation  or  observation  abeady  treated  ck^> 
that  such  increase  or  diminution  of  heat  is  followed  by  expansion  or 
oontraction  of  the  body.  In  this  manner  we  arrive  at  the  conclusion,* 
otherwise  unattainable  by  us,  that  one  of  the  eflbcts  of  heat  is  to  enlarge 
tl^  dimensions  of  bodies ;  or  what  is  the  same  thing  in  other  words,  to 
widen  the  distances  between  their  particles. 

A  change  in  a  thing,  not  amounting  to  its  total  removal,  that  is,  a 
change  which  leaves  it  still  the  same  thing  it  was,  must  be  a  change- 
eidier  in  its  quantity,  or  in  some  of  its  relations  to  other  things,  of* 
which  relations  the  principal  is  its  position  in  space.  In  the  previous 
example,  the  modification  which  was  produced  in  the  antecedent  waa* 
an  alteration  in  its  quantity.  Let  us  now  suf^>ose  -the  question  to 
be,  what  influence  the  moon  exerts  on  the  surface  of  the  earth.  We, 
cannot  try  an  experiment  in  the  absence  of  the  moon,  so  as  to  observe, 
what  terrestrial  phenomena  her  annihilation  would  put  an  end  to; 
but  when  we  find  that  all  t&e  variations  in  the  pontian  of  the  moon  are 
followed  by  correspooding  variations  in  the  time  and  place  of  high 
water,  the  place  bemg  always  either  on  the  side  of  the  earth  which  ia 
neatest  to,  or  on  that  which  is  most  remote  fix>m,  the  moon,  we  have 
ample  evidence  that  the  moon  is,  wholly  or  partially,  the  cause  which 
determines  the  tides.  It  very  commonly  happens,  as  it  does  in  diia 
instance,  that  the  variations  of  an  effect  are  cone^ondent,  or  anal- 
ogous, to  those  of  its  cause  ^  as  the  moon  moves  fiurther  towards  the 
east,  the  high  water  point  does  the  same :  but  this  is  not  an  india* 
pensable  condition ;  as  may  be  seen  in  the  same  example,  for  along 
with  that  high  water  point,  there  is  at  the  same  instant  another  high 
water  point  diametrically  opposite  to  it,  and  which,  therefore,  of 
necessity,  moves  towards  the  west  as  the  moon  followed  by  the 
nearer  of  the  tide  waves  advances  towards  the  east:  and  yet  both 
these  motions  are  equally  eflects  of  the  moon's  motion. 

That  the  oscillations  of  the  pendulum  are  caused  by  the  earth,  is 
pipved  by  similar  evidence.  Those  oscillations  take  place  between 
equidistant  points  on  the  two  sides  of  a  line,  which,  bemg  perpendie^ 
nlar  to  the  earth,  varies  with  every  variation  in  the  earUi's  position^ 
either  in  space  or  relativelv  to  the  object.  Speaking  accurately,  we 
only  know  by  the  method  now  characterized,  that  all  terrestrial 
bodies  tend  to  the  earth,  and  not  to  some  unknown  fixed  point 
lyinff  in  the  same  direction.  In  every  twenty-four  hours,  by  the 
eartib's  rotation,  the  line  drawn  from  the  body  at  right  angles  to  the 
earth  coincides  successively  with  all  the  radii  dP  a  circle,  and  in  the 
course  of  six  months  the  place  of  that  circle  varies  by  nearly  tw6 
hundred  millions  of  miles;  yet  in  all  these  changes  of  the  earth's  posi* 
tion,  the  Ene  in  which  bodies  tend  to  fall  continues  to  be  directed  t<^ 
wards  it :  which  proves  that  terrestrial  gravity  is  directed  to  the  eaith^ 
and  not,  as  was  once  &ncied  by  some,  to  a  fixed  point  of  space. 
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Hie  method  by  wbick  thetfe  results  were  obtained,  may  be  termed- 
the  Method  of  Concomitant  Variations :  it  is  regulated  by  the  foUow* 
iag  canon:-— 

Fifth  Canon. 

Whatever  phemnnetum  varies  in  any  manmer  whenever  another 
phenomenon  varies  in  some  particular  manner^  is  either  a  cause  or  an 
^ect  of  that  phenomenon^  or  is  connected  tcith  it  through  some  fact 
of  causation. 

The  last  clause  is  subjoined,  because  it  by  no  means  follows  when 
two  phenomena  accompany  each  other  in  their  variations,  that  tiie' 
one  IS  cause  and  the  other  effect.  The  same  thing  may,  and  indeed 
must  happen,  supposing  them  to  be  two  different  effects  of  a  common 
cause  :  and  by  tms  method  alone  it  would  never  be  possible  to  ascer*- 
tain  which  of  the  twb  suppositions  is  the  true  one.  The  only  wav  to 
solve  the  doubt  would  be  that  which  we  have  so  often  adverted  to, 
viz.,  by  endeavoring  to  ascertain  whether  we  can  produce  the  one 
set  of  variations  by  means  of  the  other.  In  the  case  of  heat,  for* 
example,  by  increasing  the  temperature  of  a  body  we  increase  its 
bulk,  but  by  increasing  its  bulk  we  do  not  increase  its  temperature;' 
<m  the  contrary  (as  in  the  rare&ction  of  air  under  the  receiver  of  an' 
air-pump),  we  generally  diminish  it :  therefore  heat  is  not  an  effect, 
but  a  cause,  of  increase  of  bulk.  If  we  cannot  ourselves  produce 
the  variations,  we  must  endeavor,  though  it  is  an  attempt  which  is' 
seldom  success^  to  £nd  them  produced  by  nature  in  some  case 
in  which  the  preexisting  circumstances  are  perfectly  known  to  us. 

It  is  scarcely  necessary  to' say,  that  in  order  to  ascertain  the  uniform 
concomitance  of  variations  in  the  effect  with  variations  in  the  cause^  the 
same  precautions  must  be  used  as  in  any  other  case  of  the  determina-' 
tion  of  an  invariable  sequence.  We  must  endeavor  to  retain  all  the 
other  anteced^its  unchanged,  while  that  particular  one  is  subjected  to 
the  requisite  series  of  variations;  or  in  other  words,  that  we  may  be 
warranted  in  inferring  causation  from  concomitance  of  variations,  tlie 
concomitance  itself  must  be  proved  by  the  Method  of  Difference. 

It  might  at  first  appesr  tbat  the  Method  of  Concomitant  Variaticms: 
assumes  a  new  axiom,  or  law  of  causation  in  general,  namely,  that 
every  modification  of  the  cause  is  followed  by  a  change  in  the  efiect. 
And  it  does  usually  happen  that  when  a  phenomenon  A  causes  a  phe- 
nomenon a,  any  variation  in  the  quantity  or  in  the  various  relations  of 
A,  is  uniformly  followed  by  a  variation  in  the  quantity  or  relations  o£ 
a«  To  take  a  familiar  instance,  that  of  gravitation.  The  sun  causes  a 
certain  tendency  to  motion  in  the  earth ;  here  we  have  cause  and  effect ; 
but  that  tendency  is  towards  the  sun,  and  therefore  varies  in  direction 
as  the  sun  varies  in  the  relaticm  of  position ;  and  moreover  the  tendency 
varies  in  intensity,  in  a  certain  numerical  ratio  to  the  sun's  dktance 
from  the  earth,  that  is,  according  to  another  relation  of  the  sun. 
Thus  we  see  that  there  is  not  only  an  invariable  connexion  between 
the  sun  and  the  earth's  gravitation,  but  tW  two  of  the  relations  of  the 
son,  its  position  with  respect  to  the  earth  and  its  distance  from  the 
eardi,  are  invariably  connected  as  antecedents  with  the  quantity  and* 
direction  of  the  earth's  gravitation.     The  cause  of  the  earth's  gravita* 
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dng  at  all,  is  simply  tke  sun;  but  the  cause*  of  bar  gnmtatbg  witb  a 
given  intensity  and  in  a  given  direcCtan,  is  die  existence  of  the  sun  in 
a  given  direction  and  at  a  eiven  distance.  It  is  not  strange  that  a  modi* 
fied  cause,  which  is  in  truth  a  different  cause,  should  produce  a  differ- 
ent  effect.  But  as  the  cause  is  only  different  in  its  quantity,  or  in  some 
of  its  relations,  it  usually  happens  that  the  effect  also  is  only  changed 
in  ita  quantity  or  its  relations. 

Althea^  it  is  for  the  most  part  true  that  a  modification  of  the  causa 
is  followed  by  a  modification  of  the  effect,  the  Method  of  Concomitant 
Variations  does  not,  hdwever,  presuppose  this  as  an  axiom.  It  only 
requires  the  converse  proposition ;  that  anything  upon  whose  modifica- 
tions, modifications  of  an  effect  are  invariably  consequent,  must  be  the 
cause  (or  connected  with  the  cause)  of  that  effi)ct  $  a  proposition,  the 
troth  of  which  is  evident;  finr  if  the  thing  itself  hfiuA  no  influence  on  th« 
effect,  neither  could  the  modifications  of  the  thing  have  any  influence* 
If  the  stars  have  no  power  over  die  fortunes  of  men,  it  is  implied  in  die 
yfery  terms,  that  the  conjunctions  or  oppositions  of  different  stars  oan 
have  no  such  power.  % 

Although  the  most  striking  applicadons  o£  the  Method  of  Conconu* 
tant  Variations  take  place  in  the  cases  in  which  the  Method  of  IXffer* 
ence,  stricdy  so  called,  is  impossible,  its  use  is  not  confined  to  thoser 
cases ;  it  may  ofien  usefiilly  follow  after  the  Method  of  XHfference,  to 
give  additional  precision  to  a  solution  which  that  has  feund.  Wheft 
by  the  Method  of  Difference  it  has  first  been  ascertained  that  a  e^**- 
tain  object  produces  a  certain  effect,  die  Method  of  Conconntant  Vai- 
riadons  may  be  usefully  called  in  to  determine  according  to  what 
law  the  quandty  or  the  di&rent  reladons^  of  the  efl^t  follow  those  of 
the  cause. 

f  7.  The  case  in  which  diis  method  admits  of  the  most  extensive 
employment,  is  that  in  which  die  variadons  of  the  cause  are  variadoas 
of  quantity*  Of  such  variations  we  may  in  general  affinn  wkh  safety, 
that  they  will  be  attended  not  only  with  variadons,  but  with  similar 
variadons,  of  the  effect :  the  proposition,  that  more  of  the  cause  is 
followed  by  more  of  the  effect,  being  a  corollary  firom  the  principle  of 
the  Composidon  of  Causes,  which,  as  we  have  seen,  is  die  general 
rale  of  causadon;  cases  of  the  opposite  description,  in  which  causes 
change  their  pr(^>erdes  on  being  conjoined  widi  one  anodier,  being,  on 
the  eonHury,  special  and  excepdonal.  Suppose,  then,  that  when  A 
changes  in  quantity,  a  also  changes  in  quantity,  and  in  such  a  manner 
diat  we  can  trace  the  numerical  reladon  which  the  changes  of  the  one 
bear  to  sudi  changes  of  the  other  as  take  place  within  ear  limits  of 
observadon.  We  may  dien,  widi  certain  precautions,  s^\y  conclude 
that  the  same  numerical  reladon  will  hold  beyond  those  limits.  If,  fiir 
instance,  we  find  diat  when  A  is  double,  a  is  double ;  that  when  A  is 
treble  or  quadruple,  a  is  treble  or  quadruple ;  we  may  conclude  diat 
if  A  were  a  half  or  a  third,  a  would  be  a  half  or  a  diird,  and  finalhf » 
that  if  A  were  annihilated,  a  would  be  annihilated,  and  that  a  is  wholly 
the  effect  of  A,  or  wholly  the  eflfect  of  the  same  cause  with  A.  Ana 
so  with  any  other  numerical  reladon  accordkig  to  which  A  and  a  vrouU 
vanbh  simultaneously ;  as  for  instance  if  a  were  properdonal  to  die 
square  of  A.  If,  on  the  other  hand,  a  is  not  vfholly  the  effect  of  A» 
bat  yet  varies  whan  A  varies,  it  is  probably  (to  use  a  madiemadcal 
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pliiBse)  a  ftracticm  not  of  A  alone-  but  of  A  and  sometliing  else :  iu 
changM  will  be  sucb  as  wbuld  occtir  if  part  of  it  remained  constant; 
or  varied  on  some  other  principle,  and  the  remainder  varied  in  some 
Aamerical  relation  to  the  variations  of  A.  In  diat  case,  when  A  dimin* 
i^esy  a  will  seem  to  approach  not  towards  zero,  bat  towards  soma 
etiber  limit:  and  when  the  series  of  variations  is  such  as  to  indicate 
What  that  Kmit  is,  if  obnetant,  or  the  law  of  its  variation  if  variable^ 
rile  limit  will  exactly  measurp  how  much  of  a  is  the  effect  of  some 
other  and  independent  cause,  and  the  remainder  will  be  the  effect  of  A 
(or  of  the  cause  of  A). 

These  conclusions,  however,  miist  not  be  drawn  mthout  certain 
precautions.  In  the  first  place,  the  possibility  of  drawing  them  at  all, 
Mmifesdy  supposes  that  we  are  acquainted  not  only  with  Uie  variations, 
but  with  the  absolute  quantities,  botb  of  A  and  a.  If  we  do  not  know 
die  total  quantities,  we  cannot,  of  course,  determme  the  real  numerical 
delation  according  to  which  those  quantities  vary.  It  is  therefore  ad 
ettoi^  to  conclude,  as  some  have  concluded,  that  because  increase  of 
heat  expands  bodies,  that  is^  increases  the  distance  between  theit 
pafticles,  therefore  that  distance  is  wholly  the  effect  of  heat,  and  that 
tf  we  oould  entirely  exhaust  the  body  of  its  heat,  the  particles  would 
Ire  in  complete  contact.  This  can  never  be  more  than  a  guess,  ^nd  of 
the  most  nazardous  sort,  not  a  legitimate  induction :  for  since  we 
neither  know  how  much  heat  there  is  in  any  body,  nor  what  is  the  real 
dfotance  between  any  two  of  its  particles,  we  cannot  judge  whether  the 
eontraction  of  the  distance  does  or  does  not  follow  the  diminution  of 
the  quantity  of  heat  accordine  to  such  a  numerical  illation  that  the  two 
quantities  would  vanish  simultaneously. 

In  contrast  with  this,  let  us  consider  a  case  in  which  tbe  absolute 
quantities  are  known;  the  case  contemplated  in  the  first  law  of  motion; 
viz.,  that  all  bodies  in  motion  continue  to  move  in  a  stndght  line  with 
uniform  velocity  until  acted  upon  by  some  new  force.  This  assertion 
i»  in  open  opposition  to  first  appearanceet ;  all  terrestrial  objects,  when 
fai  motion,  graduallv  abate  their  velocity  and  at  last  stop;  which 
SM;cordingly  the  ancients,  with  their  inductio  per  enumerationem  siff^ 
piicem,  imagined  to  be  the  law.  Every  moving  body,  however, 
encounters  various  obstacles,  as  friction,  the  resistance  of  the  atmos^ 
phere,  &c.,  which  we  know  by  daily  experience  to  be  causes  capable 
€Kf  destroying  motion.  It  was  suggested  that  the  whole  of  the  retard- 
ation misht  be  owing  to  these  causes.  How  was  this  inquired  into  t 
If  the  obstacles  could  have  been  entirely  removed,  the  case  would 
liaiTe  been  amenable  to  the  Method  of  Dinerence.  They  could  not  be 
removed,  they  could  only  be  diminished,  and  the  case,  therefore, 
admitted  only  of  the  Method  of  Concomitant  Variations.  This  accord- 
ingly being  employed,  it  was  found  that  every  diminution  of  the 
obstacles  diminished  the  retardation  of  the  motion :  and  inasmuch  as 
in  this  case  (unlike  the  case  of  heat)  the  total  quantities  both  of  the 
aEtitecedent  and  of  the  consequent  were  known ;  it  was  practicable  to 
edtimate,  with  an  approach  to  accuracy,  both  the  amount  of  the  retard- 
atiofi  and  the  amount  of  the  retarding  causes,  or  resistances,  and  to 
tndge  how  near  they  both  were  to  being  exhausted ;  and  it  appeared 
that  the  effect  dwindled  as  rapidly,  and  at  each  step  was  as  far  on  the 
road  towards  annihilation,  as  the  cause  was.  The  simple  oscillation 
of  a  vreight  suspended  firom  a  fixed  point,  and  moved  a  little  out  of  the 
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perpendicular,  which  in  ordinary  airounwtanc^s  laaCs  but  a  few  muuitea^* 
was  prolonged  in  Borda's  experiments  to  more  dian  thirty  houn,  by 
diminishing  as  much  as  possible  the  friction  at  the  point  of  sui^>en8]on^ 
and  by  making  the  body  psciUate  in  a  space  exhausted  as  nearly  as 
possible  of  its  air.  There  could  therefore  be  no  hesitation  in  assign* 
mg  the  whole  of  the  retardation  of  motion  to  the  influence  of  die 
obstacles ;  and  since,  after  subducting  this  retardation  from  the  total 

§'  henomenon,  the  remainder  was  an  uniform  velocily,  the  result  was 
leproposition  known  as  the  first  law  of  motion. 

lliere  is  also  another  characteristic  uncertainty  affecting  the  infer* 
ence  that  the  law  of  variation  which  the  quantities  observe  within  our 
limits  of  observation,  will  hold  beyond  those  limits.  There  is  of 
bourse,  in  the  first  instance,  the  possibility  that  beyond  the  limits,  and 
in  circumstances,  therefore  of  which  we  have  no  direct  experioice, 
some  counteracting  cause  might  develop  itself;  either  a  new  agent,  or 
a  new  property  of  the  agents  concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  observe.  This  is  an  element  of  uncern 
tainty  which  enters  largely  into  all  our  predictions  of  effects ;  but  it  ia 
not  peculiarly  applicable  to  the  Method  of  Concomitant  Variations. 
The  uncertainty,  however,  of  which  I  am  about  to  speak,  is  character* 
istic  of  that  method ;  especially  in  the  cases  in  which  the  extremit 
limits,  of  our  observation  are  very  narrow,  in  comparison  with  the 
possible  variations  in  the  quantities  of  the  phenomena.  Any  one  who 
has  the  slightest  accjuaintance  with  mathematics,  is  aware  that  vesy 
different  laws  of  vanation  may  produce  numericsJ  results  which  differ 
but  sliffhtly  firom  one  another  within  narrow  limits;  and  it  is  often 
onW  when  the  absolute  amounts  of  variation  are  considerable,  that  the 
difl^rence  between  the  results  given  by  one  law  and  by  another,  be- 
comes appreciable.  When,  therefore,  such  variations  in  the  quantity 
of  the  antecedents  as  we  have  the  means  of  observing,  are  but  small  in 
comparison  with  the  total  quantities,  there  is  mu(£  danger  lest  we 
should  mistake  the  numericsd  law,  and  be  led  quite  to  miscalculate  the 
variations  which  would  take  place  beyond  the  limits;  a  miscalculation 
which  would  vitiate  any  conclusion  respecting  the  dependence  of  the  effect 
upon  the  cause,  which  could  be  founded  upon  those  variations.  Exam* 
pies  are  not  wanting  of  such  mistakes.  **  The  formulae,"  says  Sir  John 
Herschel,*  '*  which  have  been  empirically  deduced  for  the  elasticity  of 
steam  (till  very  recently),  and  those  for  the  resistance  of  fluids,  and 
other  similar  subjects,*'  when  relied  on  beyond  the  linuts  of  the  obser«» 
vations  firom  which  they  were  deduced,  "  nave  almost  invariably  failed 
to  support  the  theoretical  structures  which  have  been  erected  on  them." 

Under  this  uncertainty,  the  conclusion  we  may  draw  from  the  con* 
comitant  variations  of  a  and  A,  to  the  existence  of  an  invariable  and 
exclusive  connexion  between  them,  or  to  the  permanency  of  the  same 
numerical  relation  between  their  variations  when  the  quantities  are 
much  greater  or  smaller  than  those  which  we  have  had  the  means  of 
observing,  cannot  be  considered  to  rest  upon  a  complete  induction. 
All  that  in  such  a  case  can  be  regarded  as  proved  on  the  subject  of 
causation,  is  that  there  is  some  connexion  between  the  two  phenomena; 
that  A,  or  son^ething  which  can  influence  A,  must  be  one  of  the  causes 
which  collectively  deteimine  a.    We  may,  however,  feel  assured  that 

*  Diicovne  on  tlu  Study  qf  Natwal  PAOiw^y,  p.  179. 
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the  relation  which  we  have  observed  to  exist  between  the  yariations 
•f  A  and  a,  will  hold  true  in  all  cases  which  fall  between  the  same 
extreme  limits ;  that  is,  wheroTer  the  utmost  increase  or  diminution  it 
winch  the  result  has  been  found  by  observation  to  coincide  widi  the ' 
law,  is  not  exceeded. 

The  four  methods  which  it  has  now  been  attempted  to  describe,  are 
the  only  possible  modes  of  experimental  inquiry,  of  direct  induction 
4  patteriori,  as  distinguished  from  deduction :  at  least  I  know  not,  nor 
am  able  to  conceive,  any  others.  And  even  of  these,  the  Method  ef 
HeskUies,  as  we  have  seen,  is  not  independent  of  deduction;  though,  as 
k  requires  specific  experience  in  addition,  it  may,  vrithout  impropriety, 
be  included  among  methods  of  direct  observation  and  expenment. 

These,  then,  wiSi  such  assistance  as  can  be  obtained  horn  Deduction, 
compose  the  availaUe  resources  of  the  human  mind  for  ascertaining 
the  laws  of  the  succession  of  phenomena.  Before  proceeding  to  point 
out  certain  drcumstanoes,  by  which  the  employment  of  these  methods 
is  subjected  to  an  immense  increase  of  complication  and  of  difficulty, 
it  is  expedient  to  illustrate  the  use  of  the  methods,  by  suitable 
examples,  drawn  from  actual  physical  investigations.  These,  accord* 
ingly,  vrill  form  the  subject  of  the  succeeding  chapter. 


CHAPTER  IX. 

mSCBLLANBOUB  EXAMPLBB  OP  THB  FOVE  METBODB. 

§  1.  I  SHALL  select,  as  my  first  example,  an  interesting  speculation 
of  one  of  the  most  eminent  theoretical  chemists  of  the  present  or  any 
age.  Dr.  Liebig.  The  object  in  view,  is  to  ascertain  the  unmediate 
cause  of  the  death  produced  by  metallic  poisons. 

Arsenious  acid,  and  the  salts  of  lead,  bismuth,  copper,  and  mercury, 
if  introduced  into  the  animal  CHrganism,  except  in  the  smallest  doses, 
destroy  life.  These  facts  have  long  been  known,  as  insulated  truths  of 
the  lowest  order  of  generalization ;  but  it  was  reserved  for  Liebig,  li^ 
an  apt  employment  of  the  first  two  of  our  methods  of  experimental 
inquiry,  to  connect  these  truths  together  by  a  higher  induction,  point- 
ing out  what  property,  common  to  all  these  deleterious  substances,  is 
the  xjeally  operating  cause  of  their  fatal  effect. 

When  solutions  of  these  substances  are  placed  in  sufficiently  close 
contact  with  many  animal  products,  albumen,  milk,  muscular  fibre, 
aod  animal  membranes,  the  acid  or  salt  leaves  the  water  in  which 
it  was  dissolved,  and  entera  into  combination  with  the  animal  aub- 
stance ;  which  substance,  ailer  being  thus  acted  upon,  is  found  to  have 
lost  its  tendency  to  spontaneous  decomposition,  or  putrefaction. 

Observation  also  shows,  in  cases  where  death  has  been  produced  by 
these  poisons,  that  the  parts  of  the  body  with  which  the  poiscmous 
aubstances  have  been  brought  into  contact,  do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has  been  supplied  in  too  small  a  quan- 
tity to  destroy  life,  eschws  are  produced,  that  is,  certain  supeiriKcial 
Krtions  of  the  tissues  are  destroyed,  which  are  afterwards  thrown  off 
the  reparative  process  taking  place  in  the  healthy  parts. 
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llflihod  of  Agreement.  In  all  of  them  the  metoUic  compounds  m 
bcought  into  contact  with  the  Bubstamces  which  oompoae  the  hymen  <» 

'  animal  body ;  and  dbe  instanceB  do  not  aeem  to  agree  in  any  other  dn* 
cumstance.     The  remaining  antecedents  are  aa  diffiarent,  and  even 

opposite,  as  they  could  possibly  be  made ;  for  in  some  the  animal  sub- 
•tanoes  exposed  to  the  action  of  the  poisons  aie  in  a  state  of  life,  in 
others  only  in  a  state  of  organization,  m  pthen  not  eren  in  that  And 
what  is  die  result  whidi  follows  in  all  the  cases  1  The  conversion  of 
the  animal  Bubstanoe  (by  combination  with  the  poison)  into  a  chemical 
compound,  held  together  by  so  powerful  a  f<x>ce  as  to  resist  the  subsa^ 
quent  action  of  the  ordinary  causes  of  decomposition.  Now  orvanic 
Hfe  (the  necessary  condition  of  sensitive  life)  consisting  in  a  continual 
state  of  decomposition  and  recomposition  of  the  different  organs  and 
tissues ;  whatever  inospacitates  them  for  this  decomposition  destroys 
life.  And  thus  the  proximate  cause  of  the  death  produced  by  this 
description  of  poismis,  is  ascertained,  as  far  as  die  Method  of  Agree- 
ment can  ascertain  it. 

Let  us  now  bring  our  concludon  to  the  test  of  the  Method  of  Diffiuv 
ence.  Setdng  out  from  the  cases  already  mentioned,  in  whidi  the  anteoe» 
dent  is,  the  presence  of  substances  forming  with  the  tissues  a  compound 
incapable  of  putre&cl;^on  (and  dfortiort  incapable  of  the  chemical 
acdons  which  constitute  life),  and  the  consequent  is  death,  either  of 
the  whole  organism,  or  of  some  pordon  of  it ;  let  us  compare  with  these 
cases  other  cases,  as  much  resembling  them  as  possible,  but  in  which 
that  effect  is  not  produced.  And,  first  of  all,  **  many  insoluble  basic 
salts  of  arsenioias  acid,  are  known  not  to  bo  poisoaoua.  The  substance 
called  alkargen,  discovered  by  Bunsen,  wnich  contains  a  very  large 
quandty  of  arsenic,  and  approaches  very  closely  in  composidon  to  the 
organic  arsenious  compounds  found  in  the  body,  has  not  the  slightest 
injurious  aodon  upon  the  organism.^*  Now  when  these  substances  are 
brought  into  contact  with  the  dssues  in  any  wav,  they  do  not  combine 
widi  them ;  they  do  not  arrest  dieir  progress  to  decomposidon.  As  fer, 
therefore,  as  these  instances  go,  it  appears  that  when  the  effect  is 
absent,  it  is  by  reason  of  the  absence  of^that  antecedent  which  we  had 
already  good  ground  fi)r  considering  as  die  proximate  cause. 

But  die  rigorous  oondidons  of  die  Method  of  Difference  are  not  yet 
sadsfied ;  for  we  cannot  be  sure  that  these  unpoisonous  bodies  agree 
-with  the  poisonous  substances  in  every  property,  except  the  pardcular 
one,  of  entering  into  a  difficultly  decomposable  compound  with  the 
animal  tissues.  To  render  die  method  strictly  applicable,  we  need  an 
instance,  not  of  a  different  substance,  but  of  one  of  the  very  same  sub- 
stances, imder  circumstances  which  would  prevent  it  from  forming, 
with  the  tissues,  the  sort  of  compound  in  quesdon ;  and  then,  if  deadi 
does  not  fellow,  our  case  is  made  out.  Now  such  instances  are  afforded 
by  the  anddotes  to  these  poisons.  For  example,  in  case  of  poisoning 
'  by  arsenious  acid,  if  hydrated  peroxide  of  iron  is  administered,  the 
destructive  agency  is  instantly  checked.  Now  this  peroxide  is  known 
to  combine  vrith  the  acid,  and  form  a  compound,  which,  being  in* 
soluble,  cannot  act  at  all  on  animal  tissues.  So,  again,  sugar  is 
a  well-known  anddote  to  poisoning  by  salts  of  copper;  and  sugar 
reduces  those  salts  either  into  metallic  copper,  or  mto  the  red  sub- 
oxide, neither  of  which  enters  into  combinadon  with  animal  matter. 
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The  dhoiie  caDed  painter's  eolic,  m>  commoB  in  munActoneB  dt 
white  lead,  is  unknown  where  die  workmen  are  accnstomed  to  take, 
■a  a  preaerratiTe,  snl|>hiiric«acid-lemonade  (a  eolation  df  sugar  Ten* 
dered  acid  by  sulphnrie  acid).  Now  diluted  sulphuric  acid  haa  the 
property  of  deooBpoaing  all  componnda  of  lead  with  oiganic  matter,  and 
(of  course)  of  preventing  them  fin>m  being  formed. 

There  is  another  class  of  instances,  of  the  nature  required  by  the 
Method  of  Difference,  which  seem  at  first  sight  to  conflict  with  the 
■theory.  Soluble  salts  of  silver,  such  for  instance  as  the  nitrate,  have 
the  same  stiffening  antiseptic  effect  on  decomposing  animal  substances 
as  corrosive  sublimate  and  the  most  deadly  metallic  poisons ;  and  when 
^plied  to  the  external  parts  of  the  body,  the  nitrate  is  a  powerful 
caustic,  depriving  those  parts  of  all  active  vitality,  and  causing  them  to 
be  thrown  off  by  the  neighboring  living  structures,  in  the  form  of  an 
eschar.  The  nitrate  and  the  other  salts  of  silver  ought,  then,  it  would 
^eem,  if  the  theory  be  correct,  to  be  poisonous ;  yet  they  may  be  ad- 
ministered internally  with  perfect  unpunity.  From  this  apparent 
exception  arises  die  strongest  confirmation  which  this  theory  of  Liebig 
has  yet  received.  Nitrate  of  silver,  in  spite  of  its  chemical  propeities, 
does  not  poison  when  introduced  into  the  stomach ;  but  in  the  stomach, 
as  in  all  animal  liquids,  there  is  common  salt ;  and  in  the  stomach 
there  is  also  free  muriadc  acid.  These  substances  operate  as  natural 
antidotes,  combining  with  the  nitrate,  and  if  its  quantity  is  not  too  great, 
immediately  converting  it  into  chloride  of  silver ;  a  substance  very 
slightly  soluble,  and  therefinre  incapable  of  ocmibining  vrith  the  tissuea, 
:aluouflh  to  the  extent  of  its  soluoility  it  has  a  mi^cinal  influence, 
Ihrougn  an  entirely  different  class  of  organic  actions. 

i.    i$0.  The  preceding  instances  have  afforded  an  induction  of  a  high 

onder  of  conclusiveness,  iUustrative  of  the  two  simplest  of  our  fiior 

iheliiods;  although  not  rising  to  the  maximum  of  certainty  which  the 

•MiBthod  of  Difference,  in  its  most  perfect  exemplification,  is  capable  of 

affording.     For  (let  us  not  forget)  the  positive  instance  and  the  neff- 

attve  ofie  which  the  rigor  (tf  that  mediod  requires,  ought  to  differ  mSf 

in  the  presence  or  abaenoe  of  cme  single  circumstance.     Now,  in  tfaie 

pteceding  aigument,  they  differ  in  the  presence  or  absence  not  of  a  sin- 

^ttfle  eircwnt^anee,  but  of  a  siqgle  mb^taftce^  and  as  everv  substance  has 

innumerable  properties,  there  is  no  knowing  what  number  of  real  dtf- 

.tforeticee  eie  involved  in  what  is  nominally  and  apparently  only  one 

rdifference*    It  is  conceivable  that  the  antidote,  the  peroxide  of  iron  far 

iSxatnple,  may  counteract  the  poison  through  some  other  of  its  propetb- 

.. ties  than  that  ef  forming  an  insoluble  compound  with  it;  and  if  eo*  the 

AeQty  vt^iQuld  SCaUtO'  the  ground,  so  fiir  as  it  is  supported  by  that  !»• 

.stance.     This  source  >of  uncertainty,  which  is  a  serious  hindrance  to 

,4all  elclensive  generaliaations  in  chemistry,  is  however  reduced  in  the 

^present  case  to  4klmost'  the  lowest  degree  possible,  when  we  find  that 

rnot  only  one  substance,  but  many  substances,  possess  the  capacity  oi 

iastiig  as  1  antidotes  to  metallic  poisons,  and  that  all  these  agree  in  the 

.[property  ii^lovmuiginaoluhlie  e<nnpounds  with  the  poisons,  while  thajf 

rMftnot  be  ascertailied  toitgree  in  any  other  property  whatsoever,    wis 

-hCkvethus,  in  ftxror  of  the  theory,  aU  the  e^ence  which  can  be  ob- 

lained  by  what,  we  termed  the  Indirect  Method  of  Difference,  or  the 

Joint  Method  of.A|$i»eBtont^  and  Difference;  the  evidence  of  which. 
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thougb  it  never  can  amount  to  that  of  the  Method  of  Difference  prop- 
erly so  called,  may  approach  indefinitely  near  to  it. 

No  similar  defect  of  completeness  m  proof  will  be  found  in  the 
following  original  investigation,  for  which  I  am  indebted  to  Mr.  Alex- 
ander Bain,  at  present  Lecturer  on  Moral  Philosof)hy  in  Marischal 
College,  Aberdeen ;  one  of  the  men  from  whom  science  and  philoso- 
phy have  most  to  hope,  and  who  has  permitted  me  to  lay  his  extensive 
knowledge  of  every  department  of  ohysical  inquiry  freely  under  con- 
tribution, for  the  purpose  of  exemplifying  and  illustrating  the  doctrines 
of  this  woric. 

§  3.  Let  the  object  be  to  ascertain  the  law  of  what  is  termed  vuktced 
electricity ;  to  find  under  what  conditions  anv  electrified  body,  whether 
positively  or  negatively  electrified,  ^ves  nse  to  a  contrary  electric 
state  in  some  other  body  adiacent  to  it. 

The  most  familiar  exemplification  of  the  phenomenon  to  be  invest^ 
gated,  is  the  following.  Abound  the  prime  conductors  of  an  electrical 
machine,  the  atmosphere  to  some  distance,  or  any  conducting  surfaoe 
suspended  in  that  atmosphere,  is  found  to  be  in  an  electric  condition 
opposite  to  that  of  the  prime  conductor  itself.  Near  and  around  the 
positive  prime  conductor  there  is  a  negative  electricity,  and  near  and 
around  the  negative  prime  conductor  there  is  positive  electricity. 
When  pith  balls  are  brought  near  to  either  of  the  conductors,  they 
become  electrified  with  the  opposite  electricity  to  it ;  either  receiving 
a  share  from  the  already  electrified  atmosphere  by  conduction,  or 
acted  upon  by  the  direct  inductive  influence  of  the  condu'ctor  itself: 
they  are  then  attracted  by  the  conductor  to  which  they  are  in  opposi- 
tion ;  or,  if  withdrawn  in  their  electrified  state,  they  will  be  attracted 
by  any  other  oppositely  charged  body.  In  like  manner  the  hand,  if 
-brought  near  enough  to  the  conductor,  receives  or  gives  an  electric 
discharge ;  now  we  have  no  evidence  that  a  charged  conductor  can  be 
suddenly  discharged  unless  by  the  approach  of  a  body  oppositely  elel;- 
trified.  In  the  case,  therefore,  of  the  electrical  machme,  it  appean 
that  the  accumulation  of  electricity  in  an  insulated  conductor  is  always 
aoeompanied  by  the  excitement  of  the  contrary  electricity  in  the  sur- 
rounding atmosphere,  and  in  every  conductor  placed  near  the  former 
conductor.  It  does  not  seem  possible,  in  this  case,  to  produce  one 
electricity  by  itself. 

Let  us  now  exanune  all  the  other  instances  which  we  can  obtain, 
resembling  this  instance  in  the  given  consequent,  namely,  the  evolution 
of  an  opposite  electricity  in  the  neighborhood  of  an  electrified  body« 
As  one  remai'kable  instance  we  have  the  Leydenjar;  and  after  the 
•splendid  experiments  of  Faraday  in  complete  and  final  establishment 
of  the  substantial  identity  of  magnetism  and  electricity,  we  may  cite 
the  mt^et,  both  the  natural  and  the  electro-magnet,  in  neither  of 
which  is  it  possible  to  produce  one  kind  of  electricity  by  itself,  or  to 
charge  one  pole  without  charging  an  opposite  pole  with  the  contrary 
'electricity  at  the  same  time.  We  cannot  have  a  magnet  vrith  one 
pole :  if  we  break  a  natural  loadstone  into  a  thousand  pieces,  each 
piece  vrill  have  its  two  oppositely  electrified  poles  complete  within 
Itself.  In  the  voltaic  circuit,  again,  we  cannot  have  one  current  with- 
out its  opposite.  In  the  ordinary  electric  machine,  the  glass  cylinder 
.or  plate,  and  the  rubber,  acquire  opposite  electricities. 
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From  all  these  instances,  treated  by  the  Method  of  Agreement,  a 
general  law  appears  to  result.  The  instances  embrace  all  the  known 
modes  in  which  a  body  can  become  charged  with  electricity ;  and  in 
all  of  them  there  is  found,  as  a  concomitant  or  conseauent,  die  excite* 
ment  of  the  opposite  electric  state  in  some  other  boay  or  bodies.  It 
seems  to  follow  that  the  two  facts  are  invariably  connected,  and  that 
the  excitement  of  electricity  in  any  body  has  for  one  of  its  necessary 
conditions  the  possibility  of  a  simultaneous  excitement  of  the  opposite 
electricity  in  some  neighboring  body. 

As  the  two  contrary  electricities  can  only  be  produced  together,  so 
they  can  only  cease  together.  This  may  be  shown  by  an  application 
of  &ie  Method  of  Difference  to  the  example  of  the  Ley  den  jar.  It 
needs  scarcely  be  here  remarked  diat  in  the  Leyden  jar,  electricity 
can  be  accumulated  and  retained  in  considerable  quantity,  by  the  con- 
triyance  of  having  two  conducting  surfaces  of  equal  extent,  and  parallel 
to  each  other  through  the  whole  of  that  extent,  with  a  non-conducting 
substance  such  as  glass  between  them.  When  one  side  of  the  jar  is 
charged  positively,  the  other  is  charged  negatively,  and  it  was  by  virtue 
of  this  fact  that  ttie  Leyden  jar  seried  just  now  as  an  instance  in  our 
employment  of  the  Method  of  Agreement.  Now  it  is  impossible  to 
discharge  one  of  the  coatings  unless  the  other  can  be  discharged  at 
the  same  time.  A  conductor  held  to  the  positive  side  cannot  convey 
away  any  electricity  unless  an  equal  quantity  be  allowed  to  pass  from 
the  negative  side :  if  one  coating  be  perfectly  insulated,  the  charge 
is  safe.  The  dissipation  of  one  must  proceed  pari  passu  with  ue 
other. 

The  law  thus  strongly  indicated  admits  of  corroboration  by  the 
Method  of  Concomitant  Variations.  The  Leyden  jar  is  ^apable  of 
receiving  a  much  higher  charge  than  can  ordinarily  be  given  to  the 
conductor  of  an  electrical  machine.  Now  in  the  case  of  the  Leyden 
jar,  the  metallic  surface  which  receives  the  induced  electricity  is  a 
conductor  exactly  similar  to  that  which  receives  the  piimary  charge, 
and  is  therefore  as  susceptible  of  receiving  and  retaining  the  one  elec- 
tricity, as  the  opposite  surface  of  receiving  and  retaining  the  other : 
but  in  the  machine,  the  neighboring  body  which  is  to  be  oppositely 
electrified  is  the  surrounding  atmosphere,  or  any  body  casually  brought 
near  to  the  conductor;  and  as  these  are  generally  much  inferior  in 
their  capacity  of  becoming  electrified,  to  the  conductor  itself,  their  lim- 
ited power  imposes  a  corresponding  limit  to  the  capacity  of  the  con- 
ductor for  being  charged.  As  the  capacity  of  the  neighboring  body 
fi>r  supporting  the  opposition  increases,  a  higher  charge  becomes  pos- 
sible :  and  to  this  appears  to  be  owing  the  great  superiority  of  the 
Leyden  jar.  , 

A  furfiier  and  most  decisive  confirmation  by  the  Method  of  Differ- 
ence, is  to  be  found  in  one  of  Faraday's  experiments  in  the  course  of 
his  researches  on  the  subject  of  induced  electricity. 

Since  common  or  machine  electricity,  and  voltaic  electricity,  may 
be  considered  fi>r  the  present  purpose  to  be  identical,  Faraday  wished 
to  know  whether,  as  the  prime  conductor  develops  opposite  electri- 
city upon  a  conductor  in  its  vicinity,  so  a  voltaic  current  running 
along  a  wire  would  induce  an  opposite  current  upon  another  wire  laid 
parE^llel  to  it  at  a  short  distance.  Now  this  case  is  similar  to  the  cases 
previously  examined,  in  every  circumstance  except  the  one  to  which 
Hh 
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W9  have  tBcribed  the  effect  We  found  in  liie  fbrraepuistaaoeB  dial 
whenever  electvioity  of  one  kaid  was  excked  in  one  body,  electrieitf 
of  tlie  opposite  kind  mnst  be  excited  in  a  neighboring  body ;  and  the 
iBffeerpvetation  of  t^,  in  the  language  of  cause  and  effect,  is,  that  all 
causes  which  can  excke  the  one  land  of  electricity,  have  the  pxt>peTty 
of  simultaneously  exciting  an  equal  amount  of  the  other.  But  in 
Faraday's  experiment  this  indispensable  opposition  exists  within  die 
wire  itself.  From  the  nature  of  a  voltaic  charge,  the  two  opposite 
currents  necessary  to  the  existence  of  each  other  are  both  accommo^ 
dated  in  one  wire ;  and  there  is  no  need  of  another  wire  placed  be- 
side it  to  contain  one  of  them,  in  the  same  way  as  the  Ley  den  jar 
must  have  a  positive  and  a  negative  sur&ce.  The  exciting  cause  can 
and  does  produce  all  the  effect  which  its  laws  require,  independently 
of  any  electric  excitement  of  a  neighboring  body.  Now  the  result 
of  Faraday's  experiment  with  the  second  wire,  was  that  no  opposite 
CBTient  vras  proiduced.  There  was  an  iastantaneoos  effect  at  the 
olosinff  and  breaking  of  the  voltaic  circuit;  electric  inductions  ap* 
pearea  when  the  two  wires  were  moved  to  and  from  one  another ; 
but  fiiese  are  phenomena  of  a  difierent  class.  There  was  no  in- 
duced electricity  in  the  sense  in  which  this  is  predicated  of  the 
Leyden  jar ;  there  was  no  sustained  current  running  up  the  one  wire 
while  an  opposite  current  ran  down  the  neighboring  wire;  and  this 
alone  would  have  been  a  true  parallel  case  to  the  other. 

It  thus  anpears  by  the  combined  evidence  of  die  Method  of  Agree- 
ment, the  Method  of  Concomitant  Variations,  and  the  naost  rigorous 
form  of  the  Method  of  Difference,  that  neither  of  the  two  kinds  of 
el)9ctricity  can  be  excited  without  an  equal  excitement  of  the  other 
and  oppo^te  kmd :  that  both  are  effects  of  the  same  cause,  that  the 
possibihty  of  the  one  is  a  condition  of  the  possibility  of  the  other,  and 
the  quantity  of  the  one  an  impassable  limit  to  the  quantity  of  the  other. 
A  scientific  result  of  considerable  interest  in  itself,  and  illustrating 
those  three  methods  in  a  manner  both  chaiacteristic  and  easily  in- 
telligible. 

§  4.  Oir  diird  example  shall  be  extnict4)d  from  Sir  John  Herschern 
Ihicourse  on  the  Siuay  of  Natural  Philotophtfy  a  work  replete  with 
admirably  selected  exem|>ufications  of  inductive  processes  fix)m  almost 
every  department  of  physical  science,  and  in  which  alone,  of  all  books 
whEich  I  have  met  with,  the  four  methods  of  induction  are  recognized, 
although  not  characterized  and  defined  nor  their  correlation  shown,  so 
distinctly  as  has  appeal^  to  me  desirable.  The  present  example  is 
justly  described  by  Sir  John  Herachel  as  **  one  of  the  most  beantiiul 
specimens"  which  can  be  cited  *'  of  inductive  experimental  inqniry 
lying  within  &  moderate  compass ;"  the  theory  of  dew,  first  promul- 
gated by  the  late  Dr.  Wells,  and  now  universally  adopted  by  scien^ 
tific  men. 

The  passages  in  inverted  commas  are  extracted  verbatim  firom  Sir 
John  lierschel,  *  but  to  those  who  possess  his  work  I  would  strongly 
recommend  to  read  the  entire  passage  in  the  original,,  and  fiiUy  pos- 
sess themselves  of  the  purport  of  die  speculation  as  a  whole,  before 
applying  themselves,  with  me,  to  tlie  logical  analysis  of  the  different 
^iteps  of  the  argument. 

*iXfOMrM,pi>.159-I6e. 
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**  Sttppofte  dew  tr^re  tbe  plienomenoA  pr(^[>06ed;  whoM  cttu^  w# 
woti)<}  know.  In  tftie  first  place"  we  must  determine  precisely  wliat 
we  me«ii  by  dew;  what  me  faeC  rbaTfy  is,  wiiose  eairae  we  desire  to 
investigate.  **  We  nsdst  sepatwie  dew  from  rain,  and  the  moistare  ot 
hgs,  and  limit  tlie  application  of  the  term  to  what  is  really  meanti 
wnich  is,  tb»  spontaneous  i^peai^Ance  of  moisture  on  substances 
exposed  in  the  open  ah*  when  no  rain  ov  vmble  wet  is  fyiing/'  This 
answeiia  to  a  ^preliminary  operadon  winch  will  be  characterized  in  the 
ensuing  book,  treating  of  operations  subsidiary  to  induction.*  The 
state  of  the  question  being' fixed,  we  come  to  the  solution. 

**  Now,  here  we  have  analogous  phenomena  in  the  moisture  which 
bedews  a  cold  metal  or  stone  when  we  breathe  upon  it ;  that  which 
appeals  on  a  glass  of  water  fresh  from  the  well  in  hot  weather ;  that 
ifHiich  appears  on  the  inside  of  windows  when  sudden  ndn  or  hail 
chills  the  external  air ;  diat  which  runs  down  our  walls  when,  after  a 
long  frost,  a  warm  moist  thaw  comes  on.'*  Comparing  these  cases,  we 
find  that  Uiey  all  contain  the  phenomenon  which  was  proposed  as  the 
subject  of  investigation.  Now  "  all  these  instances  agree  m  one  point, 
the  coldness  of  the  object  dewed,  in  comparison  with  the  air  in  contact 
with  it."  But  there  still  remains  the  most  important  case  of  all,  that 
of  nocturnal  dew :  does  the  same  circumstance  exist  in  this  case  ?  "  la 
it  a  fact  that  the  object  dewed  is  colder  than  the  air  ?  Certainly  not, 
one  would  at  first  be  inclined  to  say ;  for  what  is  to  make  it  so  1  But .... 
the  experiment  is  easy  ;  we  have  only  to  lay  a  thermometer  in  contact 
with  the  dewed  Substance,  and  hang  one  at  a  little  distance  above  it, 
eat  of  reach  of  its  influence.  The  experiment  has  been  therefore 
made;  the  question  has  been  asked,  and  the  answer  has  been  inva- 
riably in  the  affirmative.  Whenever  an  object  contracts  dew,  it  tt 
colder  than  the  air.*' 

Here  then  is  a  complete  application  of  the  M'ethod  of  Agreement, 
establishing  the  fact  of  an  invariable  connexion  between  the  deposition 
of  dew  on  a  snrfhce,  and  the  coldness  of  that  surface  compared  with  the 
external  air.  But  which  of  these  is  cause  and  which  effect ;  or  are  they 
both  effects  of  something  else  t  On  this  subject  the  Method  of  Agree- 
ment can  afford  us  no  light :  we  must  call  in  a  more  potent  method. 

''  That  dews  are  accompanied  with  a  chOI  is  a  common  remark;  bat 
vulgar  prejudice  would  make  the  cold  the  effect  rather  than  die  cause. 
"We  must  thenefore  collect  more  facts,  or  which  comes  to  the  same  thing, 
vary  the  circumstances;;  since  every  instance  in  which  the  circum- 
stances differ  is  a  fresh  fact;  and  especially,  we  must  note  the  contrary 
or  negative  cases,  i,  «.,  where  no  dew  is  produced :"  for  we  are  aware 
that  a  comparison  between  instances  of  dew,  and  instances  of  no  dew, 
is  the  condition  necessary  to  bring  the  Method  of  Difference  into  play. 

'*  Now,  first,  no  dew  is  produced  on  the  surface  of  polished  metals^ 
but  it  is  very  copiously  on  glass,  both  exposed  with  their  faces 
upwards,  and  in  some  cases  the  under  side  of  a  horizontal  plate  of 
glass  b  also  dewed.*'f    Here  is  an  instance  in  which  the  effect  is  pro- 

*  yMe  hsfniy  bodk  rr.,  ehft|y.  ii.  Oil  AbBthietfitt. 

f  This  iast.circunwtaoce  (add*  Sir  Johft  Heraehel)  "szcladies  thd  /M  of  moHtnre'  fima 
the  sky  in  an  invisible  form,  whieh  would  naturally  suggest  itself  as  a  cause.*'  I  hav« 
omitted  this  passage  in  the  text,  as  not  pertinent  to  the  ourposc  in  band,  the  argument 
which  it  contains  faNaing  dednctire  and  A  prion.  The  fall  or  moisture  is  lejected  as  a  canso, 
because  from  iu  laws  previously  known,  we  infer  that  it  otitici  not  have  produced  the  pv- 
ticuiar  phenomenon  last  mentioned. 
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duced,  and  another  instance  in  wbich  it  is  not  produced ;  but  we  cannot 
yet  pronounce,  as  the  canon  of  the  Method  of  Difference  requires, 
that  the  latter  instance  agrees  with  the  former  in  all  its  circumstances 
except  one ;  for  the  differences  between  glass  and  polished  metalB  are 
manifold,  and  the  only  thing  we  can  as  ^et  be  sure  of  is,  that  the 
cause  of  dew  will  be  found  among  the  circumstances  by  which  the 
former  substance  is  distinguished  fi^m  the  latter.  But  if  we  could  be 
sure  that  glass,  and  the  various  other  substances  on  which  dew  is 
deposited,  have  only  one  quality  in  common,  and  that  polished  metaLi 
and  the  other  substances  on  which  dew  is  not  deposited  have  also 
nothing  in  common  but  the  one  circumstance,  of  not  having  the  one 
quality  which  the  others  have;  the  requisitions  of  the  Method  of 
Difference  would  be  completely  satisfied,  and  we  should  recognize,  in 
that  quality  of  the  substances,  the  cause  of  dew.  This,  according^ly, 
is  the  path  of  inquiry  which  is  next  to  be  pursued. 

''In  the  cases  of  polished  metal  and  polished  glass,  the  contrast 
shows  evidently  that  the  substance  has  much  to  do  with  the  phenome- 
non; therefore  let  the  substance  alone  be  diversified  as  much  aa 
possible,  by  exposing  polished  surfaces  of  various  kinds.  This  done, 
a  scale  of  intensity  becomes  obvious.  Those  polished  substances  are 
found  to  be  most  strongly  dewed  which  conduct  heat  worst;  while 
those  which  conduct  well,  resist  dew  most  effectually.''  The  compli^ 
cation  increases ;  here  is  the  Method  of  Concomitant  Variations  called 
to  our  assistance;  and  no  other  method  was  practicable  upon  this 
occasion ;  for  the  quality  of  conducting  heat  could  not  be  excluded, 
since  all  substances  conduct  heat  in  some  degree.  The  conclusion 
obtained  is,  that  cateris  paribus  the  deposition  of  dew  is  in  some 
proportion  to  the  power  which  the  body  possesses  of  resisting  the 
passage  of  heat ;  and  that  this,  therefore,  (or  something  connected  with 
this,)  must  be  at  least  one  of  the  causes  which  assist  in  producing  the 
deposition  of  dew  upon  the  surface. 

''  But  if  we  expose  rough  surfaces  instead  of  polished,  we  some- 
times find  this  law  interfered  with.  Thus,  roughened  iron,  especially 
if  painted  over  or  blackened,  becomes  dewed  sooner  than  varnished 
paper:  the  kind  o£ surface,  therefore,  has  a  great  influence.  Expose, 
then,  the  same  material  in  very  diversified  states  as  to  sur&ce,"  (that 
is,  employ  the  Method  of  Difference  to  ascertain  concomitance  of 
variations,)  "and  another  scale  of  intensity  becomes  at  once  apparent; 
those  surfaces  which  part  with  their  heat  most  readily  by  radiation,  are 
found  to  contract  dew  most  copiously."  Here,  therefore,  are  the 
requisites  for  a  second  employment  of  the  Method  of  Concomitant 
Variations ;  which  in  this  case  also  is  the  only  method  available,  since 
all  substances  radiate  heat  in  some  degree  or  other.  The  conclusion 
obtained  by  this  new  application  of  the  method  is,  that  caXeris  paribus 
the  deposition  of  dew  is  also  in  some  proportion  to  the  power  of 
radiating  heat ;  and  that  the  quality  of  doing  this  abundantly  (or  some 
cause  on  which  that  quality  depends)  is  another  of  the  causes  which 
promote  the  deposition  of  dew  upon  the  substance. 

'*  Again,  the  influence  ascertained  to  exist  of  substance  and  surface 
leads  us  to  consider  that  oi  texture :  and  here,  again,  we  are  presented 
on  trial  with  remarkable  differences,  and  with  a  third  scale  ofintensity, 
pointing  out  substances  of  a  close  firm  texture,  such  as  stones,  metals, 
fcc,  as  un&vorable,  but  those  of  a  loose  one,  as  cloth,  wool,  velvet,  eider  ^ 
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down,  cotton,  &c.,  m  eminently  fiivorable  to  the  contraction  of  dew.^ 
The  Method  of  Concomitant  Variations  is  here,. for  the  third  time,  had 
recourse  to ;  and,  as  before,  from  necessity,  since  the  texture  of  no 
substance  is  absolutely  firm  or  absolutely  loose.  Looseness  of  texture, 
therefore,  or  something  which  is  the  cause  of  that  quality,  is  another 
circumstance  ,which  promotes  the  deposition  of  dew ;  but  this  third 
cause  resolves  itself  into  the  first,  viz.,  the  quality  of  resisting  the* 
passage  of  heat :  for  substances  of  loose  texture  **  are  precisely  those 
which  are  best  adapted  for  clothing,  or  fi>r  impeding  the  firee  psisSage 
of  heat  from  the  skin  into  the  air,  so  as  to  allow  their  outer  sur&ces  to 
be  very  cold  while  they  remain  warm  within ;''  and  this  last  is,  there* 
lore,  an  induction  (frt>m  fresh  instances)  simply  corroboratwe  of  a 
former  induction. 

It  thus  appears  that  the  instances  in  which  much  dew  is  deposited, 
which  are  very  various,  agree  in  this,  and,  so  far  as  we  are  able  to 
observe,  in  this  only,  that  they  either  radiate  heat  rapidly  or  conduct 
it  slowly :  quaHties  between  which  there  is  no  other  circumstance  of 
agreement,  than  that  by  virtue  of  either,  the  body  tends  to  lose  heat 
from  the  surface  more  rapidly  than  it  can  be  restored  from  within. 
The  instances,  on  the  contrary,  in  which  no  dew,  or  but  a  small 
quantity  of  i^,  is  formed,  and  which  are  also  extremely  various,  agree 
(so  far  as  we  can  observe)  in  nothing  except  in  liot  having  this  same 
property.  We  seem,  therefore,  to  have  detected  the  sole  difference 
between  the  substances  on  which  dew  is  produced,  and  those  on  which 
it  is  not  produced.  And  thus  have  been  realized  the  requisitions  of 
what  we  have  termed  the  Indirect  Method  of  Difference,  or  the  Jpint 
Method  of  Agreement  and  Difference.  The  example  afforded  of  this 
indirect  method,  and  of  the  manner  in  which  the  data  are  prepared 
for  it  by  the  Methods  of  Agreement  and  of  Concomitant  Variations, 
is  the  most  important  of  all  the  illustrations  of  induction  afforded  by 
this  most  interesting  speculation. 

We  might  now  consider  the  question,  upon  what  the  deposition  of 
dew  depends,  to  be  completely  solved,  if  we  could  be  quite  sure  that 
the  substances  on  which  dew  is  produced  differ  from  those  on  which  it 
is  not,  in  nothing  but  in  the  property  of  losing  heat  from  the  sur&ce 
faster  than  the  loss  can  be  repaired  frxim  within.  And,  although  we 
never  can  have  that  complete  certainty,  this  is  not  of  so  much  import* 
ance  as  might  at  first  be  supposed ;  K>r  we  have,  at  all  events,  ascer- 
tained that  even  if  there  oe  any  other  quality  hitherto  unobserved 
which  is  present  in  all  the  substances  which  contract  dew,  and  absent 
in  those  which  do  not,  this  other  property  must  be  one  which,  in  all 
that  great  number  of  substances,  is  present  or  absent  exactly  where  the 
property  of  being  a  better  radiator  Uian  conductor  is  present  or  absent ; 
an  extent  of  coincidence  which  affords  the  strongest  presumption  of  a 
community  of  cause,  and  a  consequent  invariable  coexistence  between 
the  two  properties ;  so  that  the  property  of  being  a  better  radiator 
than  conductor,  if  not  itself  the  cause,  almost  certunly  always  aocom* 
panies  the  cause,  and  for  purposes  of  prediction,  no  error  will  be 
committed  by  treating  it  as  if  it  were  really  such. 

Hevertinff  now  to  an  earlier  stage  of  the  inquiry,  let  us  remember 
that  wa  had  ascertained  that,  in  every  instance  where  dew  is  formed, 
there  is  actual  coldness  of  the  surface  below  the  temperature  of  dier 
surrounding  air;  but  we  were  not  sure  whether  this  coldness  was  the 
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oauBe  of  dew,  or  Ua  fufSdCt.  IU»  (dcmhl;  w<9  «»  «i0W  ia>le  to  reaolr^. 
We  have  found  that,  in  every  01Mb  iiialaQce,die  anbec^oce  moait  be  one 
^hich,  l>y  its  own  propert;iee  or  l^^o,  would*  if  exjpoaed  io  the  nig^te, 
become  colder  tha«  the  Buiroiwdmg  far.  But  if  the  dew  were  ifae 
cause  of  the  coldness^  .that  dfeot  would  be  produced  in  other  subetaaoas, 
and  not  solely  in  those  whoae  own  lawB  Miffiee  io  prod«ce  it  whether 
there  were  dew  or  jdo.  Tbat  juipposkiom,  Ihenefore,  is  repelled.  Bat 
there  were  only  three  awppositioxis  possible ;  the  i^w  is  the  <9ai3se  of 
the  coldness;  both  0re  catused  by  some  ithisd  ciremnstBiice ;  or  tbe 
C<^dne8s  is  the  cause  of  the  dew*  The  first  is  refuted.  The  seeocid  is 
insppUcable :  the  cause  of  Ae  ^oldnass  b  a  known  cause ;  a  radiatien 
^om  the  surface  greater  liian  ewa  be  supplied  by  conducftiaBs  now  thm^ 
by  its  known  laws,  can  produce  no  direct  effect  except  coMiMss.  Tiiere 
remains  only  tbe  third  auppoaijtion,  that  the  coldness  is  the  cause  of  ehe 
dew :  which,  therefore,  may  be  .oosiBidei^ed  as  completdiy  made  out. 

I^iis  law  of  cQAisfiion,  idready  ao  amply  edbabudbed,  admits,  hamr* 
efver,  of  most  efficient  sbdd&ionfll  corrobonitaon  in  no  less  than  ihzee 
ways.  Firat,  by  deduction  frwn  the  known  laws  of  aqueous  vapor 
when  diffused  throu^  air  or  any  other  gas ;  and  although  we  uva 
not  yet  ccmie  to  the  Deductiye  Af^thod^  we  will  not  omit  what  is  neeee- 
aary  to  render  this  speculalion  complete.  It  is  known  by  direct  exper- 
iment that  only  a  limited  quantity  of  water  cim  lemain  suspended  in 
ifie  state  of  vapor  at  each  degree  of  temperature,  and  that  this  maad- 
mum  growa  less  and  less  as  the  temperature  diminishes*  Frooi  this  it 
follows^  deduotiyely,  that  if  thens  is  already  as  much  vapor  suspended 
as  the  air  will  contain  et  its  existing  temperatune^  ei^y  lowering  of  that 
temperature  will  eause  a  poxtion  ot  dae  vapor  to  be  icondensed  aod 
become  water.  Bui,  agwn,  we  ksM>w  deductively,  from  the  laws  ol 
heat,  that  the  ooxxtact  ^  the  air  wUh  a  body  colder  than  itself,'  will 
necessarily  lower  the  temperatuxe  of  die  stratum  of  air  immediateljr 
applied  to  its  surface ;  ana  will  therefore  cause  it  to  part  vntii  a  portion 
of  Its  water,  which  accordiJi^ly  will,  by  the  ordinary  laws  of  gravita- 
tion or  cohesion,  attach  itself  to  the  surface  of  the  body,  thereby  eon- 
Btituting  dew.  This  deductive  pro<^,  it  will  have  been  seen,  has  the 
advantage  of  proving  at  once,  causation  as  well  as  coexistence ;  and  it 
hps  the  adiditional  aayantage  that  it  also  accounts  for  the  exeeptiam*  to 
the  occurrence  of  the  phenomenon,  the  cases  in  which,  although  dM 
body  is  colder  than  the  air,  yet  no  jdew  is  deposited ;  by  showing  that 
this  will  necessarily  be  the  case  when  the  air  is  so  undersajmlied  widi 
aqueous  vapor,  comparatively  to  its  temperature,  that  even  when  some- 
what cooled  by  die  contact  of  tbe  cplder  body,  it  can  still  continue  to 
hold  in  suspension  all  the  vapor  which  was  previously  suspended  in  it: 
thus  in  a  very  dry  sununer  there  sre  no  dews,  in  a  very  dry  winter  no 
ho^r  frost.  Here,  therelbre,  is  an  additional  condition  of  the  produc- 
tion of  dew,  whidi  the  methods  we  previously  made  use  of  failed  to 
detect*  and  which  might  have  remained  still  undetected,  if  recourse  had 
not  been  had  to  the  plan  of  deducing  the  effect  from  the  ascertained 
properties  of  the  agents  known  to  be  present. 

The  second  corroboration  of  the  theory  is  by  direct  experiment, 
recording  to  the  canon  of  the  Method  of  Difference.  We  can,  by 
cooling  die  surface  of  any  body,  find  in  all  oases  some  temperature 
(more  or  less  inferior  to  that  of  the  surrounding  air,  according  to  its 
hygrometric   condition,)  at  which  dew  will  begin  to  be  deposited. 
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Here,  too,  tlierefei«,  the  causation  is  directly  proved.  We  can,  it  is 
tr«e,  acooflapliAl^  only  on  a  Bmafl  ecale ;  but  we  Ikare  ample  reason 
to  co]icla<ie  that  the  same  operattioti,  if  conducted  in  Nature's  great 
laboraltiory,  wo«dd  equaHy  {noduce  tiie  «^ct. 

And,  finally,  even  on  that  great  scaie  we  are  aMe  to  verify  the  result. 
The  case  is  one  of  those  (rare  cases,  as  we  have  i^bwn  them  to  be)  in 
wkikh.  Nature  works  the  ex^^erimefit  for  us  in  the  same  manner  in 
wliidi  we  ourselves  perform  ft ;  introdudiitg  into  the  previous  state  df 
things  a  sia^e  and  pei4eedy  definite  new  circumstance,  and  manifest* 
ing  the  elfeot  so  rabidly  that  lf>ere  is  not  lime  for  ssiy  other  materia! 
change  in  the  preexisting  ^^iroumstatioes.  Let  us  quote  again  Sir  John 
HecBcAiel  :-*^'It  is  obseiVed  that  dew  is  never  copiously  deposited  in 
situaciaoM  ttuch  •screened  from  llie  open  sky,  and  not  ait  afl  m  a  cloudy 
ttight ;  b«t  ^  the  doitdi  wtkS/mw  eeenfor  a  few  minuteff  and  leave  H 
war  lopeniing^  a  depention  efdet»  preeenUy  h^ns,  and  goes  on  increas- 
ing. . . » Dew  formed  m  clear  intervals  wtU  often  even  evaporate  again 
When  the  sky  hecomes  thickly  overcast.''  The  proo^  therefore,  is 
tttom^^ece,  that  f!he  presence  or  ahsenoe  of  an  uninterrupted  comrnuni- 
eation  with  th»  sky  causes  the  deposidon  or  non-deposition  of  dew. 
Kow,  siftce  a  clear  sky  is  nothing  but  the  absence  of  clouds,  and  it  is  ii 
known  property  of  clouds,  as  of  all  other  bodies  between  tvbich  and 
SAy  gxven  object  nothing  intervenes  but  an  elastic  fluid,  that  they 
•end  to  raise  or  keep  up  the  superficial  temperttture  of  the  object  by 
vadiatiag  heat  to  it,  we  see  at  once  tint  the  disappearance  of  cloudn 
mil  cause  the  surfoce  to  co<^ ;  so  that  Nature,  in  this  case,  produces  a 
idiMige  in  the  antecedent  by  defhitte  and  known  means,  ami  the  con- 
sequent follows  accordingly :  a  natural  experiment  which  satisfies  the 
reqiaisitions  of  the  Method  of  Difference.* 

The  accanMikted  ^roof  of  which  the  Theory  of  Dew  has  been  foiktid 
•usoeptible,  is  a  Btrikmg  exttiiq>le  of  the  fhllness  of  assurance  which  the 
inductive  evidence  of  laws  of  oausation  may  attain,  in  cases  in  which 
llie  invuriafolB  sequence  is  by  no  means  obvious  to  a  superficial  view. 
It  is  unnecessary  to  smbjoin  Sir  John  Herschel's  summary  of  the  result, 
«i  it  does  not  contain  au  the  prooft  which  I  have  given,  and  our  more 
detailed  analysis  of  each  step  of  the  process  renders  such  a  tecapitula- 
don  uaaeeassary. 

(  5.  This  admirable  example  vrill  have  conveyed  to  toiy  one 
-Miiom  it  has  been  duly  followed,  so  clear  a  conception  of  the  use  aui 
practical  managemeBt  of  three  of  the  four  methods  of  experimental 

^  I  ^nst,  however,  teinark,  that  tfali  example,  which  seema  to  oulitate  against  the  asaer- 
tftoB  wa  made  of  the  cemgantbre  kia^yplicabitity  of  the  Method  of  tMflerence  to  caaea  of 
pai«  obaervatioB.  is  really  one  of  tboea  excoptiooa  which,  accordii^  to  a  proveihiai  expveS- 
«ion,  proTe  the  geoeral  rala  For.  he  it  observed,  in  thia  case  m  which  Nature,  in  hat 
expenmeat,  seems  to  have  imitatea  the  type  of  the  ezperimetits  made  by  man,  she  has  only 
floeoeedad  in  prodoeiiig  tfaa  tikeneaa  of  aun^a  moat  iw|>etl«et  expeiimeiitav  namely,  thoaa 
in  which,  though  he  succeeds  in  producing  the  pheooBMooo,  he  doet  so  bjemployiiig  com*> 
plex  means,  which  he  is  unable  perfectly  to  ana]y2e,and  can  form,  therefore,  no  sumcietit 
fadgoMA  what  portion  of  the  eOeets  may  be  due,  not  to  the  supposed  cause,  but  to  soma 
unkAOwn  ageacy  of  the  means  by  which  thai  caaae  was  produoiBa.  In  the  natural  espmi- 
ment  which  we  are  speaking  of,  the  means  used  waa  the  clearing  off  a  canopy  of  clouda; 
and  we  oartninty  do  not  know  sufficiently  in  what  this  process  consists,  or  upon  what  it 
dapeads,  to  be  ceitalB  kpfiori  that  it  might  not  operate  upon  the  deposition  of  dew  inde» 

Ksodcntly  of  any  thermometric  effect  at  the  earth^a  surface.    £ven^  therefom,  in  a  case  m 
rotable  aa  this  to  Nature's  experimental  talents,  her  experiment  is  of  tittle  value  OKcept 
lA  cMTVobomtioa  of  a  conclusion  already  attained  through  other  means. 
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inquiry,  as  to  supersede  the  necessity  of  any  fuitheF  exemplification 
of  them.  The  remaining  method^  that  of  Residues,  not  havmg  found 
any  place  either  in  this  or  in  the  two  preceding  investigations,  I  shall 
extract  from  Sir  John  Herschel  some  examples  of  that  method,  with 
the  remarks  b^  which  they  are  introduced. 

**  It  is  by  this  process,  in  fact,  that  science,  in  its  present  advanced 
state,  is  chiefly  promoted.  Most  of  the  phenomena  which  Nature 
presents  are  very  complicated;  and  when  the  effects  of  all  known 
causes  are  estimated  with  exactness,  and  subducted,  the  residual  facts 
are  constantly  appearing  in  the  form  of  phenomena  altogether  new, 
and  leading  to  the  most  miportant  conclusions. 

"For  example:  the  return  of  the  comet  predicted  by  Professor 
Encke,  a  great  many  times  in  succession,  and  the  general  good  agree- 
ment of  its  calculated  with  its  observed  place  during  any  one  of  its 
periods  of  visibility,  would  lead  us  to  say  that  its  gravitation  towards 
the  sun  and  planets  is  the  sole  and  sufHcient  cause  of  all  the  phenom* 
ena  of  its  orbitual  motion :  but  when  the  effect  of  this  cause  is  strictly 
calculated  and  subducted  from  the  observed  motion,  there  is  found  to 
remain  behind  a  residual  phenomenon,  which  would  never  have  been 
otherwise  ascertained  to  exist,  which  is  a  small  anticipation  of  the 
time  of  its  reappearance,  or  a  diminution  of  its  periodic  time,  whicb 
cannot  be  accounted  for  by  gravity,  and  whose  cause  is  therefore  to  be 
inquired  into.  Such  an  anticipation  would  be  caused  by  the  resistance 
of  a  medium  disseminated  through  the  celestial  regions;  and  as  there 
are  other  ^od  reasons  for  believing  this  to  be  a  vera  catua,'*'  (an 
actually  existing  antecedent,)  "it  has  therefore  been  ascribed  to  such 
a  resistance, 

"  M .  Arago,  having  suspended  a  magnetic  needle  by  a  silk  thread, 
and  set  it  in  vibration,  observed,  that  it  came  much  sooner  to  a  state 
of  rest  when  suspended  over  a  plate  of  copper,  than  when  no  such 

fdate  was  beneath  it.  Now,  in  both  cases  there  were  two  veres  cauea'* 
antecedents  known  to  exist)  V  why  it  should  come  at  length  to  rest; 
viz:,  the  resistance  of  the  air,  which  opposes,  and  at  lengUi  destroys, 
all  motions  performed  in  it ;  and  the  want  of  perfect  mobility  in  the 
silk  thread.  But  the  effect  of  these  causes  being  exactly  known  by 
the  observation  made  in  the  absence  of  the  copper,  and  being  thus 
allowed  for  and  subducted,  a  residual  phenomenon  appeared,  m  the 
fact  that  a  retarding  influence  was  exerted  by  the  copper  itself;  and 
this  fact,  once  ascertained,  speedily  led  to  the  knowledge  of  an  entirely 
new  and  unexpected  class  of  relations."  This  example  belongs,  how* 
ever,  not  to  the  Method  of  Residues  but  to  the  Method  of  Difference, 
the  law  being  ascertained  by  a  direct  comparison  of  the  results  of  two 
experiments,  which  differed  in  nothing  but  the  presence  or  absence  of 
the  plate  of  copper.  To  have  made  it  exemplify  the  Method  of  Res- 
idues, the  effect  of  the  resistance  of  the  air  and  that  of  the  rigidjty  of 
the  silk  should  have  been  calculated  d  priori,  from  the  laws  obtained 
by  separate  and  foregone  experiments. 

"  Unexpected  and  peculiarly  striking  confirmations  of  inductive 
laws  frequently  occur  in  the  form  of  residual  phenomena,  in  the  course 
of  investieations  of  a  widely  different  nature  from  those  which  gave  rise 
to  the  inductions  themselves.  A  very  elegant  example  may  be  cited 
in  the  unexpected  confirmation  of  the  law  of  the  development  of  heat 
in  elastic  fluids  by  compression,  which  is  afforded  by  the  phenomena 
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of  sound.  The  inquiry  into  the  cause  of  sound  had  led  to  conclusions 
respecting  its  mode  of  propagation,  from  which  its  velocity  in  the  air 
could  be  precisely  calculated.  The  calculations  were  performed; 
but,  when  compared  with  fact,  though  the  agreement  was  quite  8u£Eh 
cient  to  show  the  general  correctness  of  the  cause  and  mode  of  propa- 
gation assigned,  yet  the  wkole  velocity  could  not  be  shown  to  anse 
from  this  theory.  There  was  still  a  residual  velocity  to  be  accounted 
for,  which  placed  dynamical  philosophers  for  a  long  time  in  a  great 
dilemma.  At  length  Laplace  strucK  on  the  happy  i4ea,  that  this 
might  arise  from  the  heat  developed  in  the  act  of  that  condensar 
tion  which  necessarily  takes  place  at  every  vibration  by  which  sound 
is  conveved.  The  matter  was  subjected  to  exact  calculation,  and 
the  result  was  at  once  the  complete  explanation  of  the  residual  phe- 
nomenon, and  a  striking  confirmation  of  the  general  law  of  the  devel- 
opment of  heat  by  compression,  under  circumstances  beyond  artificial 
imitation." 

"  Many  of  the  new  elements  of  chemistry  have  been  detected  in  the 
investigation  of  residual  phenomena.  Thus  Arfwedson  discovered 
lithia  by  perceiving  an  ei^cess  of  weight  ih  the  sulphate  produced  from 
a  small  portion  of  what  he  considered  as  magnesia  present  in  a  mineral 
he  had  analyzed;  It  is  on  this  principle,  too,  that  the  small  concenr 
trated  residues  of  great  operations  in  die  arts  are  almost  sure  to  be  the 
lurking  places  of  new  chemical  ingredients:  witness  iodine,  brome^ 
selenium,  and  the  new  metals  accompanying  platina  in  the  experi* . 
ments  of  Wollaston  and  Tennant.  It  was  a  happy  thought  of  Glauber 
to  examine  what  everybody  else  threw  away."*  ^ 

The  disturbing  effects  mutually  produced  by  the  earth  and  planets 
upon  each  other's  motions  were  first  brought  to  light  as  residual  phe- 
nomena^ by  the  difference  which  appeared  between  die  observe4 
places  of  diose  bodies,  and  the  places  calculated  on  a  consideration 
solely  of  their  gravitation  towards  the  sun.  It  was  this  which  deter* 
mined  philosophers  to  consider  the  law  of  g^vitation  as  obtaining  be- 
tween all  bodies  whatever,  and  therefore  between  all  particles  of 
matter ;  their  first  tendency  having  been  to  regard  it  as  a  force  acting 
only  between  each  planet  or  satellite  and  the  central  body  to  whose 
system  it  belonged.  Again,  the  catastrophists,  in  geology,  he  their 
opinion  right  or  wrong,  support  it  upon  the  plea,  that  ^er  the  effect 
of  all  causes  now  in  operation  has  been  allowed  for,  there  remains  ia 
the  existing  constitution  of  the  earth  a  large  residue  of  fincts,  proving 
the  existence  at  former  periods  either  of  other  forces,  or  of  the  same 
forces  in  a  much  greater  degree  of  intensity.  To  add  one  mora 
example :  if  it  be  possible  to  establish,  what  is  generally  rather  as* 
sumed  than  proved,  that  there  is  in  one  human  individual,  one  sex,  or 
one  race  of  mankind  over  another,  an  inherent  and  inexplicable  supe-f 
riority  in  mental  faculties,  this  must  be  proved  by  subtracting  from  the 
differences  of  intellect  which  we  in  fact  see,  all  that  can  be  traced  by 
known  laws  either  to  the  ascertained  differences  of  physical  organiza- 
tion, or  to  the  differences  which  have  existed  in  the  outward  circum- 
stances in  which  the  subjects  of  the  comparison  have  hitherto  been 
placed.  What  diese  causes  might  fail  to  account  for,  would  constitute 
a  residual  phenomenon,  which  and  which  alone  would  be  evidence  of 

*  Hmschbl,  ut  ngwv,  pp.  78-S,  and  86. 
Il 
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«&  ulterior  orignial  distiiiction,  and  the  meamire  of  its  amount.  But 
the  strongest  aasertorfl  of  each  suppoeed  difierences  have  hitherto  beea 
irery  negligent  of  providing  themselvee  Wfch  these  neceaaary  logical 
conditions  of  the  establishment  of  dieir  doctrine. 

The  spirit  of  the  Method  of  Residues  being,  it  is  hoped,  sufficientlj 
intelltgible  from  these  examples,  and  the  other  three  methods  haTiii* 
been  so  aptly  exemplified  in  the  inductive  processes  which  produced 
tiie  Theory  of  Dew,  we  may  here  close  our  exposition  of  the  fiiur 
methods,  oonsidened  as  employed  in  t^e  investigation  of  the  simpler 
«nd  more  elementary  order  of  the  combinations  ^  phenomena. 


CHAPTER  X. 

or  PLTTRAUTT  OF  CAUSES;  AND  OF  TSB  IWTBftMil'fVllB  OF  EFFBCm 

§  1.  In  the  preceding  exposition  of  the  feur  methods  of  observation 
and  experimeot,  by  which  we  contrive  to  distinguish  among  a  maas  of 
coexistent  phenomena  the  particular  effect  due  to  a  given  cause,  or  the 
particular  cause  which  gave  birth  to  a  given  efiect ;  it  has  been  neeea- 
aaiy  to  suppose,  in  the  first  inKtmoe,  for  the  sake  of  simplification,  that 
diis  analytical  operation  is  encumbered  by  no  other  aifficultiea  t^nn 
what  are  essentially  inherent  in  its  nature;  and  to  represent  to  oar* 
selves,  therefore,  every  eSect,  on  the  one  hand  as  connected  excla* 
lively  witiia  single  cause,  and  on  the  other  hand  as  incapable  of  being 
mixed  and  confounded  with  any  other  coexistent  effect.  We  have  re* 
garded  abcde^  the  aggregate  of  the  phenomena. existing  at  any  mo* 
ment,  aa  consisting  of  dissimilar  facts,  0,  b,  c,  d^  and  e,  for  each  of  which 
one,  and  only  one,  cause  needs  be  sought;  the  difficulty  being  only  tiiat 
of  singling  out  this  one  cause  fitim  die  multitude  of  antecedent  circum* 
Btancea,  A,  B,  O,  D,  and  £. 

If  such  were  the  fact,  it  would  be  comparatively  aa  easy  task  to  in*- 
vestigate  the  lawa  <^  natura.  But  the  supposition  does  not  hold,  in 
rither  of  its  parts.  In  the  first  pkoe,  it  is  not  true  that  the  same  plie« 
nomenon  is  always  produced  by  the  same  cause :  the  eQect  a  majr 
aometimes  arise  from  A,  sometimes  from  B.  And,  secondly,  the  effects 
of  different  causes  are  often  not  dissimilar,  but  homogeneous,  and 
marked  out  by  no  assignable  boundaries  from  one  another:  A  and  fi 
may  produce  not  a  and  6,  but  different  portions  of  an  effect  a.  The 
obscurity  and  difficulty  of  the  investigation  of  the  laws  of  phenomena 
IB  singularly  increased  by  the  necessity  of  adverting  to  these  two  cir* 
cumstances ;  Intermixture  of  Effects,  and  Plurality  of  Causes.  To  the 
hitter,  being  tiie  simpler  of  the  two  considerations,  we  shall  first  direct 
our  attention. 

It  is  not  true,  then,  thai  one  effect  must  be  connected  with  only  one 
cause,  or  assemblage  of  conditions ;  that  each  phenomenon  can  be  pro- 
duced only  in  one  way.  There  are  often  several  independent  modes 
in  which  the  same  phenomenon  could  have  originated.  One  fa<st  may 
be  the  consequent  m  several  invariable  sequences ;  it  may  follow,  with 
equal  uniformity,  any  one  of  several  antecedents,  or  collections  of  ante- 
cedents.   Many  causes  may  produce  motion :  many  causes  may  pro* 
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duce  tame  Ismis  of  sexttation :  muBij  causes  majf  produoe  dostk  A 
f^ea  ieBaot  may  i»allj  be  produced  by  a  certaon  cause,  and  yet  be 
peifeetly  espable  of  being  pEodveed  wkbout  it. 

§  2,  One  of  tbe  pruKipal  eonsequences  of  ibis  &ct  of  Pluralky  of 
Causes  is,  to  render  die  first  of  our  inductive  methods,  that  of  Agree- 
ment, unceitaia.  To  illustrate  that  medbod,  we  supposed  two  instances. 
ABO  follonved  by  abc^uoA  A D E  followed  by  ad^.  From  tbeseixi- 
etanoes  it  im^  be  concluded  that  A  is  an  inyaciaUe  antecedent  of  a; 
«iid  even  that  k  is  tbe  unconditional  inrariable  antecedent  or  cause«  tf 
we  could  be  swne  that  there  is  mo  other  antecedent  conunon  to  the  two 
<»se&  That  iflus  difficulty  may  not  stand  in  the  way,  let  us  suppose 
the  two  cases  positirely  ascertaiiied  to  have  no  antecedent  in  coonnon 
^xcispt  A.  The  moment,  however,  that  we  let  in  lihe  possibility  of  a  plu- 
Kfdi^  of  causes,  the  coackuuon  fails.  For  it  involves  a  tacit  suppo- 
aition  that  a  must  haye  been  produced  in  both  instances  by  the  same 
cause.  If  there  can  possibly  have  been  two  causes,  those  two  may,  for 
entmple,  be  O  and  £ :  1^  one  may  have  been  the  cause  of  0  in  the 
former  of  the  instaaces,  the  other  in  the  latter,  A  having  no  influence 
in  either  case. 

Suppose,  for  exan^le,  that  two  great  ardsfea,  or  great  philosophen^ 
lliat  two  extremely  selfish,  or  extremely  generous  characters,  wei« 
compared  together  as  to  the  circumstances  of  their  education  and  his- 
tory, and  the  two  cases  were  found  to  agree  only  in  one  circumstance : 
would  it  fellow  that  this  one  circumstance  was  the  cause  of  the  quality 
which  characterized  both  ^ose  individuals?  Not  at  all;  fur  the 
causes  at  work  to  produce  aay  eiven  type  of  character  are  innumep- 
lible ;  and  the  two  petsons  Rugnt  equally  have  agreed  in  their  chaiv 
acter,  although  thene  had  been  no  manner  of  resembl^nee  in  dieir 
pEevious  hisitcMry.  « 

This,  therefore,  is  a  characterise  imperfection  of  the  Method  of 
Agneement ;  frcnn  which  imperfection  the  Method  of  Dif&rence  is  firee. 
For  if  we  have  two  instances,  A8  C  and  BC,  of  which  BC  gives  be, 
imd  A  being  added  converts  it  into  abe^itis  certain  that  in  this  instance 
Ht  least  A  was  either  the  <»use  of  a,  or  an  indispensable  portion  of  its 
cause,  even  though  the  cause  which  produces  it  m  other  instances  may 
be  altogether  different.  Plurality  of  Causes,  therefinre,  not  only  does 
xiot  diminish  the  reliance  due  to  the  Method  of  Dii&rence,  but  does  not 
even  render  a  greater  number  of  observatjons  or  experiments  necessary : 
two  instances,  the  one  positive  and  the  other  negative,  are  still  suffi- 
cient for  the  most  complete  and  rigorous  induction.  Not  so,  however, 
with  the  Method  of  Agreement.  The  conclusions  which  that  yields, 
wlaen  the  number  of  instances  compared  is  small,  are  of  no  real  value, 
except  as,  in  the  character  of  suggestions,  they  may  lead  either  to 
experiments  bringing  them  to  the  test  of  the  Method  of  Difference,  or 
to  reasonings  which  may  explain  and' verify  them  deductively. 

It  is  only  when  the  instances,  being  indefinitely  multiplied  and  varied, 
continue  to  suggest  the  same  result,  that  this  result  acquires  any  high 
degvee  of  independent  value.  If  there  are  but  two  instances,  ABC 
and  A  D  E,  although  these  instances  have  no  antecedent  in  commcm 
except  A,  yet  as  the  effect  mav  possibly  have  been  produced  in  the 
two  cases  by  different  causes,  the  result  is  at  most  only  a  slight  probar 
bility  in  fi&vor  of  A ;  there  may  be  causation,  but  it  is  almost  equally 
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probable  that  there  was  only,  as  the  expression  is,  a  coincidenoe.  But 
the  oftener  we  repeat  the  observation,  varying  the  circnmstances,  the 
more  we  advance  towards  a  solution  of  this  doubt.  For  if  we  tiy 
A  F  G,  AH  K,  &c.,  all  entirely  unlike  one  another  except  in  containing 
the  circumstance  A,  and  if  we  find  the  eflfect  a  entering  into  the  result 
in  all  these  cases,  we  must  suppose  one  of  two  things,  either  that  it  is 
caused  by  A,  or  that  it  has  as  many  different  causes  as  there  are  in- 
stances. With  each  addition,  therefore,  to  the  number  of  instances, 
the  presumption  is  strengthened  in  favor  of  A.  The  inquirer,  of  course, 
will  not  neglect,  if  an  opportunity  present  itself,  to  exclude  A  from 
some  one  of  these  combinations,  from  A  H  K  for  instance,  and  by  trying 
H  K  separately,  appeal  to  the  Method  of  Difference  in  aid  of  the  Method 
<of  Agreement.  By  the  former  method  alone  can  it  be  ascertained  that 
A  is  the  cause  of  a:  but  that  it  is  either  the  cause  or  another  effect  of 
the  same  cause,  may  be  placed  beyond  any  reasonable  doubt  by  the 
Method  of  Agreement,  provided  the  instances  are  very  numerous,  as 
well  as  sufficiently  various. 

After  how  great  a  multiplication,  then,  of  varied  instanced,  all  agree* 
ing  in  no  other  antecedent  except  A,  is  the  supposition  of  a  plurality 
of  causes  sufficiently  rebutted,  and  the  conclusion  that  a  is  the  effect  a£ 
A  divested  of  the  characteristic  imperfection  and  reduced  to  a  virtual 
certainty  1  This  is  a  question  which  we  cannot  be  exempted  from 
answering ;  but  the  consideration  of  it  belongs  to  what  is  called  the 
•Theory  of  Probability,  which  will  form  the  subject  of  a  chapter  here- 
after. It  is  seen,  however,  at  once,  that  the  conclusion  does  amount  to 
a  practical  certainty  after  a  sufficient  number  of  instances,  and  that  the 
method,  therefore,  is  not  radically  vitiated  by  the  characteristic  imperfec- 
tion. The  result  of  these  considerations  is  only,  in  the  first  place,  to 
point  out  a  new  source  of  inferiority  in  the  Method  of  Agreement  as 
compared  with  other  modes  of  investigation,  and  new  reasons  for  never 
resting  contented  with  the  results  obtained  bv  it,  without  attempting  to 
confirm  them  either  by  the  Method  of  Difference,  or  by  connecting 
them  deductively  with  some  law  or  laws  already  ascertained  by  that 
superior  method.  And,  in  the  second  place,  we  learn  from  this,  the 
true  theory  of  the  v&lue  of  mere  number  of  instances  in  inductive 
inquiry.  The  tendency  of  unscientific  inquiries  is  to  raly  too  much 
upon  number,  without  analyzing  the  instances ;  without  looking  closely 
enough  into  their  nature,  to  ascertain  what  circumstances  are  or  are  noC 
eliminated  by  means  of  them.  Most  people  hold  their  conclusions 
with  a  degree  of  assurance  proportioned  to  the  mere  tnass  of  the  expe- 
rience on  which  they  appear  to  rest:  not  considering  that  by  the  aculi** 
tion  of  instances  to  instances,  all  of  the  same  kind,  that  is,  differing  from 
one  another  only  in  points  already  recognized  as  immaterial,  nothing 
whatever  is  added  to  the  evidence  of  the  conclusion.  A  single  instance 
eliminating  some  antecedent  which  existed  in  all  the  other  cases,  is  of 
more  value  than  the  greatest  multitude  of  instances  which  are  reckoned 
by  their  number  alone.  It  is  necessary,  no  doubt,  to  assure  ourselves, 
by  a  repetition  of  the  observation  or  experiment,  that  no  error  has 
been  committed  concerning  the  individual  facts  observed;  and  until  we 
have  assured  ourselves  of  this,  instead  of  varying  the  circumstances,  we 
cannot  too  scrupulously  repeat  the  same  experiment  or  observation 
without  any  change.  But  when  once  this  assurance  has  been  obtained, 
the  multiplication  of  instances  which  do  not  exclude  any  more  cir* 
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cttxnstances  would  be  endrely  useless,  were  it  not  for  the  Plurality 
of  Causes. 

It  is  of  importance  to  remark,  that  the  peculiar  modification  of  the 
Method  of  Agreement  which,  as  partaking  in  some  degree  of  the  na* 
ture  of  the  Method  of  Difierence,  I  have  called  the  Joint  Method  of 
Agreement  and  Difference,  is  not  affected  by  the  characteristic  imper- 
fection now  pointed  out  For,  in  the  joint  method,  it  is  supposed  not 
only  that  the  instances  in  which  a  is,  agree  only  in  containmg  A,  but 
also  that  the  instances  in  which  a  is  not,  agree  only  in  not  contain- 
ing A.  Now,  if  this  be  so,  A  must  be  not  only  the  cause  of  a,  but  the 
only  possible  cause :  for  if  there  were  another,  as  for  example  B, 
then  m  the  instances  in  which  a  is  not,  B  must  have  been  absent  as 
well  as  A,  and  it  would  not  be  true  that  thede  instances  agree  aidy 
in  not  containing  A.  This,  therefore,  constitutes  an  immense  advan- 
tage of  the  joint  method  over  the  simple  Method  of  Agreement  It 
may  seem,  indeed,  that  the  advantage  ooes  not  belong  so  much  to  the 
joint  method,  as  to  one  of  its  two  premisses  (if  they  may  be  so 
called),  the  negative  premiss.  The  Method  of  Agreement^  when 
applied  to  negative  instances,  or  those  in  which  a  phenomenon  does 
not  take  place,  is  certainly  free  from  the  characteristic  imperfection 
which  affects  it  in  the  affirmative  case.  The  negative  premiss,  it 
might  therefore  be  supposed,  could  be  worked  as  a  simple  case  of 
the  Method  of  Agreement,  without  requiring  an  affirmative  premiss  to 
be  joined  with  it  But  although  this  is  true  in  principle,  it  is  gen- 
erally altogether  impossible  to  work  the  Method  of  Agreement  hy 
negative  instances  without  positive  ones:  it  is  so  much  more  diffi- 
cult to  exhaust  the  field  of  negration  than  that  of  affirmation.  For 
instance,  let  the  question  be,  what  is  the  cause  of  the  transparency  of 
bodies :  with  what  prospect  of  success  could  we  set  ourselves  to 
inquire  directly  in  what  the  multifarious  substances  which  are  not 
transparent,  agree  )  But  we  might  hope  much  sooner  to  seize  Some 
point  of  resemblance  among  the  comparatively  few  and  definite 
species  of  objects  which  are  transparent ;  and  this  being  attained, 
we  should  quite  naturally  be  put  upon  examining  whether  the  ab' 
sence  of  this  one  circumstance  be  not  precisely  the  point  in  which 
all  opaque  substances  will  be  found  to  resemble. 

The  Joint  Method  of  Agreement  and  Difference,  therefore,  or,  as 
I  have  otherwise  called  it,  the  Indirect  Method  of  Difference  (be«' 
cause,  like  the  Method  of  Difference  properly  so  called,  it  proceeds  by 
ascertaining  how  and  in  what  the  cases  where  the  phenomenon  is 
present,  differ  from  those  in  which  it  is  absent)  is,  B&er  the  direct 
Method  of  Difference,  the  most  powerful  of  the  remaining  instru- 
ments of  inductive  investigation ;  and  in  the  sciences  which  depend 
on  pure  observation,  with  little  or  no  aid  from  experiment,  this 
method,  so  well  exemplified  in  the  beautifiil  speculation  on  the  cause 
of  dew,  is  the  primary  resource,  so  fitr  as  direct  appeals  to  experi- 
ence are  concerned. 

§  3.  We  have  thus  far  treated  Plurality  of  Causes  only  as  a  possible 
SHpposition,  which,  until  removed,  renders  our  inductions  uncertain, 
and  have  only  considered  by  what  means,  where  the  plurality  does  not 
really  exist,  we  may  be  enabled  to  disprove  it  But  we  must  also  con- 
sider it  as  a  case  actually  occurring  in  nature,  and  which,  as  often  as 
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it  does  oeciir,  our  mediodB  of  indLojCticRi  ongbc  to  be  <»pal>le  of  i 
taining  and  establishing.     For  this,   however,  there  is   reqabwcF  no 
peculiar  method.     When  an  eflbct  is  TeallfpctKLacible  by  tvm  or  more 
caoses,  the  process  for  detecting  them  is  in  no  way  difierent  horn  thair 
by  which  we  discover  single  causes.     They  nay  (first)  be  discovered 
B»  separate  sequences,  by  separate  sets  of  instances.    One  sec  of  ob'^ 
servations  or  expenments  shows  that  the  sun  is  a.  can«e  of  heat,  anotfaev 
that  friction  is  a  source  of  it,  another  that  percussion,  another  that  eleo- 
tricity,  another  that  chemical  action  k  such  a  source.    Or  (secondlj) 
the  plurality  mwf  come  to  light  in  the  course  of  collatinflf  a  number  of* 
instances,  when  we  attempt  to  find  some  circumstance  m  which  they 
all  agree,  and  fail  in  doing  so.     We  find  it  impossible  to  trace^  in  att 
the  cases  in  which  the  effect  is  met  with,  any  common  droumstance. 
We  find  that  we  can  eliminate  all  the  antecedents ;  that  no  one  of  them 
is  present  in  all  the  instances,  no  one  of  them  indiwensable  to  die 
effect.    On  closer  scrutiny,  however,  it  appears,  that  Uiouffh  no  one  is- 
always  present,  one  or  other  of  several  always  is.     If,  on  furdier  anal^ 
ysis,  we  can  detect  in  these  any  common  element,  we  may  be  able  to 
ascend  from  them  to  some  one  cause  which  is  the  really  operative  oT'- 
curastance  in  them  all     Thus  it  mi^fat,  and  perhaps  will  be,  <fiscovered, 
that  in  the  production  of  heat  by  firiction,  percussion,  chemical  action,  &c,, 
the  ultimate  source  is  one  and  the  same.     But  if  (as  continually  hap* 
pens)  we  cannot  take  this  ulterior  step,  the  different  antecedents  must  be 
set  down  as  distinct  causes,  each  sufficient  of  itself  to  produce  the  effect. 
We  may  here  close  our  remarks  on  the  Plurality  of  Causes,  and  pro> 
ceed  to  the  still  more  peculiar  and  more  complex  case  of  the  Intermix- 
ture of  Effects,  and  me  interference  of '  causes  with  one  another:  e 
case  constituting  the  principatl  part  of  the  complication  and  difficulty  of 
the  study  of  nature ;  and  with  which  the  fi>ur  only  possible  methods 
of  directly  inductive  investigation  by  observation  and  experiment,  are 
for  the  most  part,  as  will  appear  presently,  quite  unequal  to  cope. 
The  instrument  of  Deduction  alone  is  adequate  to  unravel  the  com- 
plexities proceeding  from  this  source ;  and  the  four  methods  have  little 
mora  in  their  power  than  to  supply  premisses  for  our  deductions. 

§  4.  A  concurrence  of  two  or  more  causes,  not  separately  producing 
each  its  own  effect,  but  interfering  with  or  modifvine  the  dfocts  of  one 
another,  takes  place,  as  has  already  been  explamed,  in  two  different 
wavs.  In  the  one  case,  which  is  exemplified  by  the  joint  operation  ai 
dirorent  forces  in  mechanics,  the  separate  effects  of  all  the  causes  oon* 
tinue  to  be  produced,  but  ai*e  compounded  with  one  another,  and  dis- 
appear in  one  total.  In  the  other  case,  illustrated  by  the  case  of  chem- 
ical action,  the  separate  effects  cease  entirely,  and  are  succeeded  by 
phenomena  altogether  different,  and  governed  by  different  laws. 

Of  these  cases  the  former  is  by  far  the  more  frequent,  and  this  case 
it  is  which,  for  the  most  part,  eludes  the  grasp  of  our  experimental 
methods.  The  other  and  exceptional  case  is  essentially  amenable  to 
them.  Wlien  the  laws  of  the  original  aeents  cease  entirely,  and  a 
phenomenon  makes  its  appearance,  which,  with  reference  to  those 
laws,  is  quite  heterogeneous ;  when,  for  example,  two  gaseous  sub- 
stances, hydrogen  and  oxygen,  on  being  brought  together,  throw  off 
their  peculiar  properties,  and  produce  the  substance  called  water;  in 
auch  cases  the  new  fact  may  be  subjected  to  experimental  inquiry,  like 
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any  o^er  pbenoraenon ;  and  tfte  etementB  whiob  are  said  to  eompoae 
it  may  be  considered  as  die  mere  agents  of  its  pfedaetion ;  tibe  oondi* 
tions  on  which  it  depends^  die  faets  whidi  make  up  its  eaose. 

The  efftcU  of  the  new  phenomenon,  tike  properties  of  water,  for  in* 
stance,  are  as  easily  found  by  experiment  as  the  effects  ef  any  other 
eanse.  But  to  discover  the  cause  of  it,  liiat  is,  the  particular  conjunc* 
tion  of  agents  fhym  which  it  resilks^  is  often  difficnh  enough.  In  th& 
first  place,  the  origin,  and  actual  production  of  the  phenomsnon^  is 
most  frequently  inaccessible  to  our  observation.  If  mw  could  not  have 
learned  the  composition  of  water  until  we  found  instances  in  which  it 
was  actually  produced  irom  oxygen  and  hydrogen,  we  should  have 
been  fbrced  to  wait  until  the  casual  thought  struck  some  one  of  passing 
air  electric  spark  through  a  mixture  of  the  t^wo  gases,  or  inserting  a 
lighted  taper  into  it,  merely  to  try  what  would  happen.  Farther,  even 
if  we  could  have  ascertained  by  the  Method  of  Agreement,  that  oxygen 
and  hydrogen  yrere^  both  present  when  water  is  produced,  no  experi« 
mentation  on  oxygen  and  hydrogen  separately,  no  knowledge  of  theit 
laws,  could  have  enabled  us  deductively  to  injf^  that  they  Would  pro* 
duce  water.     We  require  a  speeilic  experiment  on  the  two  combined. 

Under  these  difficulties,  we  should  generally  have  been  indebted  for 
our  knowledge  of  the  causes  of  this  class  of  eflfects,  not  to  any  inquiry 
directed  specifically  towards  diat  end,  but  either  to  accident,  or  to  the 
gradual  progress  of  experimentation  on  the  diflfbrent  combinations  of 
which  die  ^R-oducing  agents  are  susceptible ;  if  it  were  not  for  a  pecu- 
liarity belionging  to  effects*  of  this  description,  that  diey  oflen,  under 
some  particular  combination  of  crrcumstances,  reproduce  their  causes. 
If  water  results  from  the  juxtaposition  of  hydrogen  and  oxygen  when- 
ever this  can  be  made  sufficiently  close  and  intimate,  so,  on  the  other 
hand,  if  water  itself  be  placed  in  certain  situations,  hydrogen  and  oxy- 
gen are  reproduced  from  it :  an  abrupt  termination  is  put  to  the  new 
laws,  and  the  agents  reappear  separately  vnth  iheir  own  ptopeities  as 
at  first.  What  is  called  chemical  analysis  is  the  process  of  searching 
for  the  causes  of  a  phenomenon  among  its  effects,  or  rather  among  tm 
effbcts  produced  by  the  action  of  some  other  causes  upon  it 

Lavoisier,  by  heating  mercury  to  a  high  temperature  in  a  close  vessel 
containing  air,  found  that  the  mercury  increased  in  weight  and  became 
what  was  dien  called  red  precipitate,  while  the  air,  on  being  examined 
afbsr  the  experiment,  proved  to  have  lost  weight,  and  to  have  become 
incapable  oi  supporting  life  or  combustion.  When  red  precipitate  was 
exposed  to  a  snll  greater  heat,  it  became  mercury  again,  and  gave  aS 
a  gas  which  did  support  life  and  flame.  Thus  the  agents  which  by 
their  combination  produced  red  precipitate,  namely,  the  mercury  and 
the  gas,  reappear  as  effects  resulting  from  that  precipitate  when  acted 
upon  by  heat.  So,  if  we  decompose  water  by  means  of  iron  filings^ 
we  produce  two  effects,  rust  and  hydrogen :  now  rust  is  already  known 
by  experiments  upon  the  component  substances,  to  be  an  effect  of  the 
union  of  iron  and-  oxygen :  the  iron  we  ourselves  supplied,  but  the 
oxygen  must  have  been  produced  from  the  water.  The  result  there- 
fore is  that  the  water  has  disappeared,  and  hydrogen  and  oxygen  have 
appeared  in  its  stead :  or  in  other  words,  the  original  laws  of  these 
gaseous  agents,  which  had  been  suspended  by  the  superinduction  of 
me  new  lav^s  called  the  properties  of  water,  have  again  started  into 
esiatenee,  and  the  causes  of  water  are  found  among  its  effects. 
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Whei'e  two  phenomena,  l>etween  the  laws  or  properties  of  which 
oonsidered  in  themselves  no  connexion  can  be  traced,  are  thus  recipro- 
cally cause  and  effect,  each  capable  in  its  turn  of  being  produced  irom 
the  other,  and  each,  when  it  produces  the  other,  ceasing  itself  to  exist 
(aff  water  is  produced  from  oxygen  and  hydrogen,  and  oxygen  and 
hvdrogen  are  reproduced  from  water);  this  causation  of  the  two 
pnenomena  by  one  another,  each  of  them  being  generated  by  the 
other's  destruction,  is  properly  transformation.  The  idea  of  chemical 
composition  is  an  idea  of  transformation,  but  of  a  transformation  which 
is  incomplete;  since  we  consider  the  oxygen  and  hydrogen  to  be 
present  m  the  water  m  oxygen  and  hydrogen,  and  capable  of  being 
discovered  in  it  if  our  senses  were  sufficiently  keen :  a  supposition  (for 
it  is  no  more)  grounded  solely  upon  the  fac^,  that  the  weight  of  the 
water  is  the  sum  of  the  separate  weights  of  the  two  ingredients*  If 
there  had  not  been  this  exception  to  the  entire  disappearance,  in  the 
compound,  of  the  laws  of  the  separate  ingredients ;  if  the  combined 
agents  had  not,  in  this  one  particular  of  weight,  preserved  their  own 
laws,  and  produced  a  joint  result  equal  to  the  sum  of  their  separate 
results ;  we  should  never,  probably,  have  had  the  notion  now  implied 
by  the  words  chemical  composition :  and,  in  the  fact  of  water  produced 
fi'om  hydrogen  and  oxygen  and  hydrogen  and  oxygen  produced  from 
water,  as  the  transformation  would  have  been  complete,  we  should 
have  seen  only  a  transformation. 

>  In  these  cases,  then,  when  the  heteropathic  effect  (as  we  called  it  in 
a  former  chapter)  is  but  a  transformation^  of  its  cause,  or  in  other 
words,  when  the  effect  and  its  cause  are  reciprocally  such,  and 
niutually  convertible  into  each  other ;  the  problem  of  finding  the  cause 
resolves  itself  into  the  far  easier  one  of  finding  an  effect,  which  is  the 
kind  of  inquiry  that  admits  of  being  prosecuted  by  direct  experiment. 
But  there  are  other  cases  of  heteropathic  effects  to  which  this  mode  of 
investigation  is  not  applicable.  Take,  for  instance,  the  heteropathic 
laws  of  mind ;  that  portion  of  the  phenomena  of  our  mental  nature 
which  are  analogous  to  chemical  rather  than  to  dynamical  phenomena; 
as  when  a  complex  passion  is  formed  by  the  coalition  of  several 
elementary  impulses,  or  a  complex  emotion  by  several  simple  pleasures 
or  pains,  of  which  it  is  the  result,  without  being  the  aggregate,  or  in 
any  respect  homogeneous  with  them.  The  product,  in  diese  cases,  is 
generated  by  its  various  factors ;  but  the  factors  cannot  be  reproduced 
m)m  the  product :  just  as  a  youth  can  grow  into  an  old  man,  but  an 
old  man  cannot  grow  into  a  youth.  We  cannot  aBcertain  from  what 
simple  feelings  any  of  our  complex  states  of  mind  are  generated,  as 
we  ascertain  the  ingredients  of  a  chemical  compound,  by  making  it, 
in  its  turn,  generate  them.  We  can  only,  therefore,  discover  these 
laws  by  the  slow  process  of  studying  the  simple  feelings  themselves, 
and  ascertaining  synthetically,  by  experimenting  on  the  various  com^ 
binations  of  which  they  are  susceptible,  what  they,  by  their  mutual 
action  upon  one  another,  are  capable  of  generating. 

§  5.  It  might  have  been  supposed  that  the  other,  and  apparently 
simpler  variety  of  the  mutual  interference  of  causes,  where  each  cause 
continues  to  produce  its  own  proper  effect  according  to  the  same  laws 
to  which  it  conforms  in  its  separate  state,  would  have  presented  fewer 
difficulties  to  the  inductive  inquirer  than  that  of  which  we  have  jual 
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fifik/hed'tlie  conflidetation.  It  pfeftents^  howerrer,  so  far  as*  direct  hi'i 
dUctum  BpnH  from  deductioii  is  coiicemdd,  infinitely  gt^ater  difficvd- 
tibs.  Wlicn  a  eoncttrrencd  of  causes  givds  rise  to  a  new  effect  bearing  • 
no  relki&^n  to  the  separate  efl%tots  bf  th6se  caHses,  tlie  resulting  phe** 
ntimenon  at  least  stands  forth  undisguised,  inviting  attention  to  its  ' 
peculiarity,  and  presenting  no  obstacle  to  out  recognising  its  presence 
or  absence  among  any  number  of  stLrtotinding  phenomena,  ft  adnrits 
therisfore  of  being  easily  brought  utid^r  the  canons  of  induction,  pro- 
vided instances  can  be  obtained  such  as  those  canons  require :  and'  the 
n(in-occniTetice  of  sileh  instances,  or  the  want  of  means  to  prodtiee 
them  artificially^  is  the  real  and  only  difficulty  in  such  intesti^ations ; 
a  difficulty  not  logical,  but  in  some  sort  physical.  It  is  otherwise  with 
cases  of  what,  in  a  preceding  chapter,  has  been  denominated  thd 
Composition  of  Causes.  'There,  the  effects  of  the  separate  causes  A& 
not  terminate  and  gire  pkce  to  others,  thereby  ceasing  to  fbim  anY  • 
part  of  the  phenomenon  to  be  investigated ;  on  the  contrary  they  still 
take  place,  but  ar6  intermingled  with,  and  disguised  by,  the  homoge- 
neous and  closely-allied  effects  of  other  causes.  They  are  no  longer 
a,  h,  Cf  d,  e,  existing  side  by  side,  and  continuing  to  be  separately  ous- 
cemible ;  they  are  +  a,  —  a,  |  *,  —  ^,25,  &c.,  soine  of  which  cancel 
one  another,  while  many  others  do  not  appear  distingnishably  btit 
merge  in  one  sum :  forming  altogether  a  result,  between  which  and 
the  causes  whereby  it  was  produced  there  is  often  an  insurmountable 
difficulty  in  tracing  by  observation  any  fixed  relation  whatever. 

The  general  idea  of  the  Composition  of  Causes  has  been  seen  to  be, 
that  although  two  or  more  laws  interfere  with  one  another,  and  appa- 
rently frustrate  or  modify  one  another's  operation, "  yet  in  reality  all 
are  fulfilled,  the  collective  effect  being  the  exact  sum  total  of  the 
effects  of  the  causes  taken  separately.  A  familiar  instance  is  that  of  a 
body  kept  in  equilibrium  by  two  equal  and  contrary  forces.  One  of 
the  forces  if  acting  alone  would  carry  it  so  &r  to  the  west,  the  other  if 
acting  alone  would  carrv  it  exactly  as  fiu*  towards  the  east  r  and  the 
result  is  the  same  as  if  it  had  been  first  carried  to  the  west  as  far  as 
the  one  force  would  carry  it,  and  then  back  towards  the  east  as  far  as 
the  other  would  carry  it,  that  is,  precisely  the  same  distance ;  being 
ultimately  left  where  it  was  found  at  first. 

All  laws  of  causation  are  liable  to  be  in  this  manner  counteracted, 
and  seemingly  frustrated,  by  coming  into  conflict  with  other  laws,  the 
separate  result  of  which  is  opposite  to  theirs,  or  more  or  less  incon- 
sistent with  it.  And  hence,  with  almost  every  law,  many  instances  in 
which  it  really  is  entii^ly  fulfilled,  do  not,  at  first  sight,  apnear  to  be 
cases  of  its  operation  at  all.  It  is  so  in  the  example  just  adduced  s  a 
force,  in  mechanics,  means  neither  more  nor  less  than  a  cause  of 
motion,  yet  the  sum  of  the  effects  of  two  causes  of  motion  may  be  rest. 
Again,  a  body  solicited  by  two  forces  in  directions  making  an  angle 
with  one  another,  moves  m  the  diagonal ;  and  it  seems  a  paradox  to' 
say  that  motion  in  the  diagonal  is  the  sutn  bf  two  motions  in  two  other 
lines.  Motion,  holvever,  is  but  change  of  place,  and  at  every  instant 
the  body  is  in  the  exact  place  it  wOuld  have  been  in  if  the  forces  had 
acted  during  alternate  instants  instead  of  acting  in  the  same  instant ; 
(saving*  that  if  we  suppose  two  forces  to  act  successively  which  are  itt 
truth  simultaneouft,  we  must  of  course  allow  them  double  the  time.) 
It  10  evident,  therefore,  tkut  each  force  has  had,  daring  each  mstani; 
Kk 
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all  the  effect  wbich  belonged  to  it ;  and  that  the  modifying  influence 
which  one  of  two  concurrent  causes  is  said  to  exercise  with  respect  to 
the  other,  may  be  considered  as  exerted  not  over  the  action  of  the 
cause  itself,  but  over  the  effect  after  it  is  completed.  For  all  purposes 
of  predicting,  calculating,  or  explaining  their  joint  result,  causes  which 
compound  their  effects  may  be  treated  as  if  they  produced  simultane- 
ously each  of  them  its  own  effect,  and  all  these  effects  coexisted  visibly. 

Since  the  laws  of  causes  are  as  really  fulfilled  when  the  causes  are 
said  to  be  counteracted  by  opposing  causes,  as  when  they  are  left  to 
their  own  undisturbed  action,  we  must  be  cautious  not  to  express  the 
laws  ip  such  terms  as  would  render  the  assertion  of  their  being  ftiliilled 
in  those  cases  a  contradiction.  If,  for  instance,  it  were  stated  as  a  law 
of  nature  that  a  body  to  which  a  force  is  applied  moves  in  the  direction 
of  the  force,  with  a  velocity  proportioned  to  the  force  directly,  and  to 
its  own  mass  inversely  ;  when  in  point  of  fact  some  bodies  to  which  a 
force  is  applied  do  not  move  at  all,  and  those  which  do  move  are,  from 
the  very  first,  retarded  by  the  action  of  gravity  and  other  resisting 
forces,  and  at  last  stopped  altogether ;  it  is  clear  that  the  general  propo- 
sition, although  it  would  be  true  under  a  certain  hypothesis,  would  not 
express  the  mcts  as  they  actually  occur.  To  accommodate  the  expres- 
sion of  the  law  to  the  real  phenomena,  we  must  say,  not  that  the  object 
moves,  but  that  it  tends  to  move  in  the  direction  and  with  the  velocity 
specified.  We  might,  indeed,  guard  our  expression  in  a  different  mode, 
by  saying  that  the  body  moves  in  that  manner  unless  prevented,  or  except 
in  so  far  as  prevented  by  some  counteracting  cause.  But  the  body 
does  not  only  move  in  that  manner  unless  counteracted ;  it  tends  to 
move  in  that  manner  even  when  counteracted ;  it  still  exerts,  in  the 
original  direction,  the  same  energy  of  movement  as  if  its  first  impulse 
had  been  undisturbed,  and  produces,  by  that  energy,  an  exactly  equiva- 
lent quantity  of  effect.  This  is  true  even  when  the  force  leaves  the 
body  as  it  found  it,  in  a  state  of  absolute  rest ;  as  when  we  attempt  to 
raise  a  body  of  three  tons  weight  with  a  force  equal  to  one  ton.  For 
if,  while  we  are  applving  this  force,  the  wind  or  water  or  any  other 
agent  supplies  an  additional  force  just  exceeding  two  tons,  the  body 
will  be  raised ;  thus  proving  that  the  force  we  applied  exerted  its  full 
effect,  by  neutralizing  an  equivalent  portion  of  the  weight  which  it  was 
insufficient  altogether  to  overcome.  And  if,  while  we  are  exerting 
this  force  of  one  ton  upon  the  object  in  a  direction  contrary  to  that  of 
gravity,  it  be  put  into  a  scale  and  weighed,  it  will  be  found  to  have 
lost  a  ton  of  its  weight,  or,  in  other  words,  to  press  downwards  with 
a  force  only  equal  to  the  difference  of  the  two  forces. 

These  facts  are  correctly  indicated  by  the  expression  tendency.  All 
laws  of  causation,  in  consequence  of  their  liability  to  be  counteracted, 
require  to  be  stated  in  words  affirmative  of  tendencies  only,  and  not  of 
actual  results.  In  those  sciences  of  causation  which  have  an  accurate 
nomenclature,  there  are  special  words  which  signify  a  tendency  to  the 
particular  effect  with  which  the  science  is  conversant ;  thus  pressure,  in 
mechanics,  is  synonymous  with  tendency  to  motion,  and  forces  are  not 
reasoned  upon  as  causing  actual  motion,  but  as  exerting  pressure.  A 
similar  improvement  in  terminology  would  be  very  salutary  in  many 
other  branches  of  science. 

The  habit  of  neglecting  this  necessary  element  in  the  precise  ex- 
pression of  the  laws  of  nature,  has  given  birth  to  the  popular  prejudice 
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tluit  an  general  trullis  have  exceptions;  and  much  unmerited  diBtniat 
has  thence  accrued  to  the  conclusions  of  philosophy,  when  they  have 
been  submitted  to  the  judgment  of  persons  who  wero  not  philosophers: 
The  rough  generalizations  suggested  by  common  observation  usually 
have  exceptions ;  but  the  principles  of  science,  or  in  other  words,  the 
laws  of  causation,  have  not.  "  What  is  thought  to  be  an  exception  to 
a  principle,"  (to  quote  words  used  on  a  different  occasion,)  "  is  always 
some  other  and  distinct  principle  cutting  into  the  former ;  some  other 
force  which  impinges  against  the  first  force,  and  deflects  it  from  its 
direction.  There  are  not  a  law  and  an  exception  to  that  law,  the  law 
acting  in  ninety-nine  cases  and  the  exception  in  one.  There  are  two 
laws,  each  possibly  acting  in  the  whole  hundred  cases,  and  bringing 
about  a  common  effect  by  their  conjunct  operation.  If  the  force  which, 
being  the  less  conspicuous  of  the  two,  is  called  the  disturbing  force, 
prevails  sufficiently  over  the  other  force  in  some  one  case,  to  constitute 
that  case  what  is  commonly  called  an  exception,  the  same  disturbing 
force  probably  acts  as  a  modifying  cause  in  many  other  cases  which  no 
one  will  call  exceptions. 

"  Thus  if  it  were  stated  to  be  a  law  of  nature  that  all  heavy  bodies 
fall  to  the  ground,  it  would  probably  be  said  that  the  resistance  of  the 
atmosphere,  which  prevents  a  balloon  firom  falling,  constitutes  the 
balloon  an  exception  to  that  pretended  law  c^  nature.  But  the  real 
law  is,  that  all  heavy  bodies  tend  to  faU ;  and  to  this  there  is  no  excep- 
tion, not  even  the  sun  and  moon ;  for  even  they,  as  every  astronomer 
knows,  tend  towards  the  earth,  with  a  force  exactly  eaual  to  that  with 
which  the  earth  tends  towards  them.  The  resistance  of  the  atmosphere 
might,  in  the  particular  case  of  the  balloon,  from  a  misapprehension  of 
what  the  law  of  gravitation  is,  be  said  to  prevail  over  the  law ;  but  its 
disturbing  effect  is  quite  as  real  in  every  other  case,  since,  though  it 
does  not  prevent,  it  retards  the  fall  of  all  bodies  whatever.  The  rule, 
and  the  so-called  exception,  do  not  divide  the  cases  between  them ; 
each  of  them  is  a  comprehensive  rule  extending  to  all  cases.  To  call 
one  of  these  concuztent  principles  an  exception  to  the  other,  is  super- 
ficial, and  contrary  to  uie  correct  principles  of  nomenclature  and 
arrangement.  An  effect  of  precisely  the  same  kind,  and  arising  from 
the  same  cause,  ought  not  to  be  placed  in  two  different  categories, 
merely  as  there  does  or  does  not  exist  another  cause  preponderating 
over  it." 

§  6.  We  have  now  to  consider  according  to  what  method  these 
complex  effects,  compounded  of  the  effects  of  many  causes,  are  to  be 
Btadied  ;  how  we  are  enabled  to  trace  each  effect  to  the  concurrence 
of  causes  in  which  it  originated,  and  ascertain  the  conditions  of  its 
recurrence,  the  circumstances,  in  which  it  may  be  expected  again  to 
occur.  The  conditions  of  a  phenomenon  which  arises  &om  a  com- 
position of  causes,  may  be  investigated  either  deductively  or  experi- 
mentally. 

The  case,  it  is  evident,  is  naturally  susceptible  of  the  deductive 
mode  of  investigation.  The  law  of  an  effect  of  this  description  is  a 
result  of  the  laws  of  the  separate  causes  on  the  combination  of  which 
it  depends,  and  is  therefore  in  itself  capable  of  being  deduced  from 
these  laws.  This  is  called  the  method  a  priori.  The  other,  or  a 
^asleriari  method,  professes  to  proceed  according  to  the  canons  of 
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esperiiaelita]  inmiiiy.  Coiiaideni^  die  y^AuAe  att&mUage  of  con- 
ctttrent  caoaeft  wiii«h  produced  the  pbenoraenon,  aa  one  single  cause, 
it  attempts  to  asceitain  that  canse  in  the  ordinary  manner,  by  a  com- 
pariaon  of  inBtances^  This  second  medrod  sabdmdes  itself  into  two 
d^erent  varieties*  If  it  merely  collafees  instances  of  the  eflS^ct,  it  is  a 
method  of  pure  obaerration.  If  it  operates  upon  the  ^^auses,  and  tries 
difierent  combinations  of  them  in  hopes  of  ultimately  hitting  the 
precise  combination  which  will  produoe  the  given  total  effect,  it  is  a 
method  of  experiment. 

In  order  mofe  completely  to  clear  up  the  nature  of  each  of  these 
three  methods,  and  determine  wbkji  of  mem  deserves  the  preference; 
it  will  be  expedwat  (confi>rmably  to  a  favorite  maxim  ef  Lord  Chan- 
cellor Eldon,  to  which,  though  it  has  often  incurred  philosophical 
ridicule,  a  deeper  philosophy  will  not  refise  its  sanction),  to  *'  clothe 
them  in  circumstances/'  We  shall  select  for  this  purpose  a  case 
which  as  yet  furnishes  no  very  brilHaht  example  of  the  success  of  any 
of  the  three  methods,  but  which  is  all  the  more  suited  to  illustrate  the 
difficulties  inherent  in  them.  Let  the  subject  of  incfuhy  be,  the  condi- 
tions of  health  and  disease  in  the  human  body ;  or  (for  greater  simpli- 
city)»  the  conditions  of  recovery  froin  a  given  disease  ;  and  in  order 
to  narrow  the  question  still  more,  let  it  be  limited,  in  the  first  instance^ 
to  this  one  inquiry :  Is,  or  is  not  some  particular  medicament  (mer- 
cury, for  instance),  a  remedy  for  that  disease. 

Now,  the  deductive  method  would  set  out  frbm  kno^ns  properties 
of  mercury,  and  known  laws  of  the  human  body,  and  bv  reasoning 
from  these,  would  attempt  ta  discover  whether  mercury  wiH  act  upon 
the  body  when  in  the  morbid  condition  supposed^  in  such  a  manner  as 
to  restore  hedth.  The  experimental  methc^  would  simply  administer 
mercury  in  as  many  cases  as  possible,  noting  the  age,  sex,  tempera- 
ment, and  other  peculiarides  ot  bodily  constitution,  the  particular  form 
or  variety  of  the  disease,  the  pardeular  stage  of  its  progress,  &c.,  re- 
marking in  which  of  these  cases  it  produced  a  salutary  effect,  and  with 
what  circumstances  it  was  on  those  occasions  combihed.  The  method 
of  simple  observation  would  compare  instances  of  recovery,  to  find 
whether  they  agreed  in  having  been  preceded  by  the  administration  of 
mercury ;  or  would  compare  instances  of  recovery  with  instances  of 
fiiilure,  to  find  cases  which,  agreemg  in  all  other  respects,  differed  only 
in  the  fact  that  mercury  had  been  administered,  or  that  it  had  not 

§  7.  That  the  last  of  these  three  modes  of  investigation  is  applicable 
to.  the  case,  no  one  has  ever  seriously  contended.  No  conclusions  of 
value,  on  a  subject  of  such  intricacy,  ever  were  obtained  in  that  way. 
T^e  utmost  that  could  result  would  be  a  vague  general  impression  for 
or^against  the  efficacy  of  mercury,  of  no  real  avail  for  guidance  unless  - 
confirmed  by  one  of  the  other  two  methods.  Not  that  the  results, 
wl]^  this  method  strives  to  obtain,  would  not  be  of  the  utmost  possi- 
ble value  if  they  could  be  obtained.  If  all  the  cases  of  recovery  which 
pi;^#pnted  themselves,  in  an  examination  extending  to  a  great  number 
offAoatances,  were  cases  in  which  mercury  had  been  administered,  we 
m^t  generalise  with  confidence  fixmi  this  experience,  and  should 
h%fie  obtained  a  conclusion  of  real  value.  But  no  such  basis  for  gene- 
nj^zfttion  can  we,  in  a  case  of  this  description,  hope  to  obtain.  The 
xe^oii  is  that  which  we  have  so  often  spoken  of  as  constituting  the 
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•  cluiTftcteristic  mporfection  of  the  Method  of  Agreement;  Plurality  of 
Cauaes.  8apposi9g  even  that  mercury  does  tend  to  cure  tfae  disease, 
so  many  other  causes,  both  natural  and  artificial,  ako  tend  to  cure  it, 
that  there  are  sure  to  be  abundant  instances  of  recovery  in  which 
■  mercury  has  not  been  administered :  imless,  indeed,  the  practice  be  to 
administer  it  in  all  cases ;  on  which  si^position  it  wul  equally  be 
£ound  in  the  cases  of  failure. 

When  an  effect  results  from  the  union  of  many  causes,  the  share 
.  >vhich  each  has  in  the  determinatian  of  ^the  effect  oaniiot  in  general  be 
^  great :  and  the  effect  is  not  likely,*  even  in  its  presence  or  absence, 
still  le80  in  its  yariations,  to  follow  very  exactly  any  one  of  the  causes. 
.  B^covexy  from  a  disease  is  an  event  to  whidi,  in  every  case,  many  influ- 
ences must  concur.    Mercury  may  be  one  such  inmience ;  but,  from 
the  very  fact  that  there  are  many  other  such,  it  will  necessarily  happen 
,  that  al&oug^  m^c^ury  is  adminifltered,  the  padent,  for  want  of  ouer 
CQQcurcing  influences,  will  often  not  recover,  and  that  he  ofl:en  wfll 
rcMCOver  when  it  ia  not  administered,  the  other  fhvorahle  influences 
.being  e^ufficiently  powerful  without  it.     Neither,  therefore,  wiU  the 
.  instances  of  recovery  sgree  in  the  administration  of  mercuiv,  nor  will 
.  the  instances  of  failure  agree  in  the  non-administradon  of  it     It  ts 
much  if,  by  multiplied  and  accurate  returns  frcmi  hospitals  and  the  like, 
we  can  collect  that  there  are  rather  more  recoveries  and  rather  fewer 
fiulures  when  mercury  is  administered  than  when  it  u  not;  a  result  of 
rery  eecondaiy  value  even  as  a  guide  to  practice,  and  almost  worthless 
.as  a  contribution  to  the  theory  of  the  aubject. 

$  8.  The  inapplicability  of  the  method  of  simple  observation  to 
ascertain  the  conditions  of  effects  dependent  on  many  concurring  causes, 
being  thus  recognised;  we  shall  next  inquire  whether  any  greater 
benefit  can  be  expected  from  the  other  branch  of  the  a  potterioH 
method,  that  which  proceeds  by  directly  trying  different  combinations 
.  of  causes,  either  artificially  produced  or  fi>and  in  naturs,  and  taking 
notice  what  is  their  effect :  as,  for  exaa^e,  by  actually  trying  the  effect 
of  mercury,  in  as  many,  different  circumstances  as  possible.  This 
^lethod  differs  from  the  one  which  we  have  just  examined,  in  turning 
oar  attention  directly  to  the  causes  or  agents,  instead  of  turning  it  to 
th»  effect,-  recovery  from  the  disease.  And  since,  as  a  general  rule, 
the  effects  of  causes.iyre  far  more  accessible  totmr  study  ihon  the  causes 
of  effects,  it  is  natural  to  thioik  that  this  method  may  be  successful 
^though  the  former  must  necessazily  fiol. 

The  method  now  under  consideration  is  called  the  Empineal  Method ; 
.and  in  order  to  estamate  it  fairly,  we  must  suf»K)s&  it  to  be  completely, 
not  incomrpletely,  empirical.  We  must  exclude  from  it  everything 
,  which  partakes  of  the  nature  not  of  sa  experimental  but  of  a  deductive 
operation.  If  for  instance  we  try  experiments  with  mercurv  upon  a 
person  in  health,  in  order  to  ascertain  the  general  laws  of  its  actiqn 
upon  the  human  body,  and  then  reason  fi-om  these  laws  to  determine 
how  it  will  act  upon  persons  affected  with  a  particular  disease,  this 
may  be  a  resJUy  effectual  method,  but  this  is  deduction.  The  experi- 
mental method  does  not  derive  the  law  of  a  complex  case  frcmi  the 
simpler  laws  which  con^nre  to  produce  it,  but  makes  its  experimemts 
directly  upon  the  cconplex  case.  We  must  make  entire  abstraction  ^f 
1^  knowJodge  of  the  simpler  tendencies,  the  modi  operandi  of  mercuiy 
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in  detail ;  our  experimentation  must  aim  at  obtaining  a  direct  answer 
to  the  specific  question,  Does  or  does  not  mercury  tend  to  cure  the 
particular  disease  ? 

Let  us  see,  therefore,  how  far  this  case  admits  of  the  observance  of 
those  rules  of  experimentation,  which  it  is  found  necessary  to  observe 
in  other  cases.  When  we  devise  an  experiment  to  ascertain  the  effect 
of  a  given  agent,  there  are  certain  precautions  which  we  never,  if  we 
can  help  it,  omit.  In  the  first  place,  we  introduce  the  agent  into  the 
midst  of  a  set  of  circumstances  which  we  have  exactly  ascertained.  It 
needs  hardly  be  remarked  how  far  this  condition  is  firom  being  realized 
in  any  case  connected  with  the  phenomena  of  life ;  how  tar  we  are 
from  knowing  what  are  all  the  circumstances  which  preexist  in  any 
instance  in  which  mercury  is  administered  to  a  living  being.  Thu 
difficulty,  however,  though  insuperable  in  most  cases,  may  not  be  so 
in  all ;  there  are  sometimes  (though  I  should  think  never  in  physiology) 
concurrences  of  many  causes,  in  which  we  yet  know  accurately  what 
the  causes  are.  But  when  we  have  got  clear  of  this  obstacle  we  en- 
counter another  still  more  serious.  In  other  cases,  when  we  intend  to 
try  an  experiment,  we  do  not  reckon  it  enough  that  there  be  no  cir- 
cumstance in  the  case,  the  presence  of  which  b  unknown  to  us.  We 
require  also  that  none  of  the  circumstances  which  we  do  know  of,  shall 
have  efi^ts  susceptible  of  being  confounded  vrith  those  of  the  agent 
wfiose  properties  we  wish  to  study.  We  take  the  utmost  pains  to 
exclude  all  causes  capable  of  composition  vrith  the  given  cause ;  or  if 
forced  to  let  in  any  such  causes,  we  take  care  to  make  them  such,  that 
we  can  compute  and  allow  £ot  their  influence,  so  that  the  effect  of  the 
given  cause  may,  after  the  subduction  of  those  other  effects,  be  appa- 
rent as  a  residual  phenomenon. 

These  precautions  are  inapplicable  to  such  cases  as  we  are  now  con- 
sidering. The  mercury  of  our  experiment  being  tried  vrith  an  unknown 
multitude  (or  even  let  it  be  a  known  multitude)  of  other  influencing 
circumstances,  the  mere  fact  of  their  being  influencing  circumstances 
implies  that  they  disguise  the  effect  of  the  mercury,  and  preclude  us 
from  knowing  whether  it  has  any  effect  or  no.  Unless  we  ah-eady  knew 
what  and  how  much  is  owing  to  every  other  circumstance  (that  is,  un- 
less we  suppose  the  very  problem  solved  which  we  are  considering  the 
means  of  solving),  we  cannot  tell  that  those  other  circumstances  may 
not  have  produced  the  whole  of  the  efiect,  independently  or  even  in 
spite  of  the  mercury.  The  Method  of  Difference,  in  the  ordinary  mode 
of  its  use,  namely,  by  comparing  the  state  of  things  follovring  die  ex- 
periment vrith  the  state  which  preceded  it,  is  thus,  in  the  case  of  inter- 
mixture of  effects,  entirelv  unavailing ;  because  other  causes  than  that 
whose  effect  we  are  seekmg  to  determine,  have  been  operating  during 
the  transition.  As  for  the  other  mode  of  employing  the  Method  of 
Difference,  namely,  by  comparing,  not  the  same  case  at  two  different 
periods,  but  different  cases,  this  in  the  present  instance  is  quite  chi- 
merical. In  phenomena  so  complicated  it  is  questionable  if  two  cases 
similar  in  all  respects  but  one  ever  occurred ;  and  were  they  to  occur, 
we  could  not  possibly  know  that  they  were  so  exactly  similar. 

Anything  like  a  scientific  use  of  the  method  of  experiment,  in  these 
complicated  cases,  is  therefore  out  of  the  question.  We  can  in  the 
most  favorable  cases  only  discover,  by  a  succession  of  trials,  that  a  cer- 
tain cause  is  very  often  followed  by  a  certain  effect.    For,  in  one  of 
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these  conjunct  effects,  the  portion  which  is  determined  by  any  one  of 
the  influencing  agents,  is  generally,  as  we  before  remarked,  but  small ; 
and  it  must  be  a  more  potent  cause  than  most,  if  even  the  tendency 
which  it  really  exerts  is  not  thwarted  by  other  tendencies  in  nearly  as 
many  cases  as  it  is  fulfilled. 

If  so  little  can  be  done  by  the  experimental  method  to  determine  the 
conditions  of  an  effect  of  many  combined  causes,  in  the  case  of  medical 
science,  still  less  is  this  method  applicable  to  a  class  of  phenomena 
more  complicated  than  even  those  of  physiology,  the  phenomena  of 
politics  ana  history.  There,  Plurality  of  Causes  exists  in  almost  bound- 
less excess,  and  the  effects  are,  for  the  most  part,  inextricably  inter- 
woven with  one  another.  To  add  to  the  embarrassment^  most  of  the 
inquiries  in  political  science  relate  to  the  production  of  effects  of  a 
most  comprehensive  description,  such  as  the  public  wealth,  public 
security,  public  morality,  and  the  like :  results  liable  to  be  affected 
directly  or  indirectly  either  in  plu*  or  in  minus  by  nearly  every  fact 
which  exists,  or  event  which  occurs,  in  human  society.  The  vuImt 
notion,  that  the  safe  methods  on  political' subjects  are  those  of  Baconian 
induction,  that  the  true  guide  is  not  general  reasoning  but  specific 
experience,  will  one  day  be  quoted  as  among  the  most  unequivocal 
marks  of  a  low  state  of  the  speculative  faculties  in  any  age  in  which  it 
is  accredited.  What  can  be  more  ludicrous  than  the  sort  of  parodies 
on  experimental  reasoning  which  one  is  accustomed  to  meet  with,  not 
in  popular  discussion  only,  but  in  grave  treatises  when  the  affairs  of 
nations  are  the  dieme.  *'  How,"  it  is  asked,  **  can  an  institution  be 
bad,  when  the  country  has  prospered  under  it  V*  *'  How  can  such  or 
such  causes  have  contributed  to  the  prosperity  of  one  country,  when 
another  has  prospered  without  them  V*  Whoever  makes  use  of  an 
argument  of  this  Kind,  not  intending  to  deceive,  should  be  sent  back 
to  learn  the  elements  of  some  one  of  the  more  easy  physical  sciences. 
Such  reasoners  ignore  the  fact  of  Plurali^  of  Causes  in  the  veiy  case 
which  affords  the  most  signal  example  of  it.  So  little  could  be  con- 
cluded, in  such  a  case,  from  any  possible  collation  of  individual  instances, 
that  even  the  impossibility,  in  social  phenomena,  of  making  artificial 
experiments,  a  circumstance  otherwise  so  prejudicial  to  directly  induc- 
tive inquiiT,  hardly  affords,  in  this  case,  additional  reason  of  regret. 
For  even  if  we  could  try  experiments  upon  a  nation,  or  upon  the 
human  race,  with  as  little  scruple  as  M.  Majendie  tries  them  upon  dogs 
or  rabbits,  we  should  never  succeed  in  making  two  instances  identical 
in  every  respect  except  the  presence  or  absence  of  some  one  definite 
circumstance.  The  nearest  approach  to  an  experiment,  in  the  philo- 
sophical sense,  which  takes  place  in  politics,  is  the  introduction  of  a 
new  operative  element  into  national  affairs  by  some  special  and  assign- 
able measure  of  government,  such  as  the  enactment  or  repeal  of  a 
particular  law.  But,  where  there  are  so  many  influences  at  work,  it 
requires  some  time  for  the  influence  of  any  new  cause  upon  national 
phenomena  to  become  apparent;  and  as  the  causes  operating  in  so 
extensive  a  sphere  are  not  only  infinitely  numerous,  but  in  a  state  of 
perpetual  alteration,  it  is  always  certain  that  before  the  effect  of  a  new 
cause  becomes  conspicuous  enough  to  be  a  subject  of  induction,  so 
many  of  the  other  influencing  circumstances  will  have  changed  as  to 
vitiate  the  experiment. 

Two,  therefore,  of  the  three  possible  methods  for  the  study  of  pbe- 
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nomeQA  resulluog  firom  die  cooci;>oflitioD  of  maoy  ewameSf  beiag  from  die 
very  nature  of  the  case,  inefficient  and  illusory ;  there  remains  only 
the  third — that  which  considers  the  causes  separately,  and  computer 
the  effect  from  the  halance  of  the  different  tendencies  which  produce 
it :  in  short,  the  deductive,  or  d  priori  method.  The  more  pardcujlar 
cpnsideration  of  this  intellectual  process  requires  a  chapter  to  it8el£ 


CHAPTER  XI. 

OF  THB  nBDUOTlVE  UXTBOD, 


§  1.  The  mode  of  investigatioQ  which,  from  the  proved  inapplicability 
of  direct  methods  of  observation  and  experiment,  remains  to  us  as  the 
majn  source  of  the  knowledge  we  possess,  or  can  acquire,  respecting 

,  t^  conditions,  and  la.ws  of  recurrence,  of  the  more  complex  pnenom- 
i»na,  is  called  in  its  most  general  expression,  the  Deductive  Method; 
and  consists  of  three  operations :  the  first,  jone  of  direct  induction ;  the 

^^ieoond,  of  ratiocination ;  and  the  third,  of  verification. 

I  call  the  first  stpp  in  the  process  an  ipductive  operation,  became 
tber^  xnust  be  a  direct  induction  as  the  basis  of  the  whole ;  although 

.in  many  particular  investLga,tions  the  place  of  the  induction  may  be 

vBuppUed  oy  a  prior  deduction ;  but  the  premisses  of  this  prior  dediiio- 

M<^  vfxuai  have  been  derived  from  induction. 

The  problem  of  the  Deductive  Method  is,  to  fi^d  the  law  .of  an  effe^ 
from  xhe  laws  of  the  different  tendencies  of  w^ich  it  is  the  joint  result. 
The  &:st  requisite,  therefore,  is  to  know  the  laws  of  those  tendencies ; 
the  law  q{  each  of  the  concurrent  causes :  and  this  supposes  a  previous 
process  of  observation  or  experiment  upon  each  cause  separatelv ;  or 
else  a  previous  deduction,  which  also  must  4ep!9i^d  for  its  ukuoi^e 
premisses  upon  observation  or  experiment.  Thus,  if  tl^e  subiect  j^ 
social,  or  historical  phenomena,  the  premisses  of  tbe  Deductive  Method 
fQust  be  the  l^ws  ot  the  causes  which  determine  that  class  of  phenom- 
ena,  and  those  causes  are  human  actions,  together. w^h  the  geneij^ 
t^^twacd  circumst^Aces  ui^der  the  dominion  joi  which  ap^pkmd  afe 

Slaoed,  and  which  constitute  man's  position  in  this  world.  The  Th- 
uctive  Method)  applied  to  social  phenon^ena,  must  begin,  tbiereib^, 
by  investigating,  or  must  suppoe^  to  hav,e  been  ^^eady  investigate 
^  laws  pf  hum^Ji  action,  ajid  those  properties  of  putwa^d  things  ^y 
which  the  actions  of  human  beings  in  society  are  determined.  Son^e 
of  these  general  truths  will  iiaturally  be  obtaii]^ed  by  obseryation  jBU^d 
experiment,  pthei:?  by  deduc^tion :  the  moire  Qomplex  laws  of  hu^tp 

.action^  for  ex,a2nple,  jpaay  ,be  deduced  from  tbe  simpler  .ones;  but  the 
simple  or  elemeutary  laws  >yill  always,  .^fidneipefisariilyj^.ave  been  q|>- 
tained  by  a  directly  incjuctive  process. 

To  ascertain,  thjen,  jthe  layirs  of  each  separate  cfiuse  which  t^kes^a 

.^hare  in  producing  the  effect,  is  the  first  de^iderat\Lm  of  the.peducjdye 
Method.  To  know  what  the  causes  are,  which  must  be  subjected  ,to 
^his  process  of  study,  may  or  may  not  be  difficult.  ][n  the  case  last 
mentioned,  this  first  condition  is  of  easy  fulfilment.  That  social  p9b^ 
;tigtniena  depended  \ip.on  i^e  aqts  a^d  m^tal  iinpresQions  of  jbymaii 
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.  boiQgB,  nev^r  ooM  hvre  been  a  mattar  of  any  doubt»  how&ver  iiiiMr- 
faody  it  may  have  been  known  either  by  vrhat  laws  those  impressions 
and  actions  are  govemed,  or  to  what  social  consequences  their  laws 
natorally  lead.  Neither,  again,  after  physical  science  had  attained  a 
pertain  development,  could  there  be  any  real  doubt  where  to  look  for 

.  the  laws  on  wnich  the  phenomena  of  life,  depend,  since  they  must  be 
the  mechanical  and  chemical  laws  of  the  solid  and  flmd  subsdmces 

.  composing  the  orgapi^ed  body  and  the  tnedium  in  which  it  subeists, 
together  with  the  pecnliar  vital  laws  of  the  diluent  tissues  constituting 
the  orj^c  structure.  In  other  caa^6,  ireaUy  lar  more  simple  than 
these.  It  w;^  much  less  obvious  in  what  quarter  the  causes  were  to  be 
looked  for :  as  in  the  great  ciise  of  the  cdestial  phenomena.  Until, 
by  combining  the  laws  of  certain  causes,  it  was  found  tbat  those  l^uvs 

,  explained  all  the  &cts  which  experience  had  proved  concerning  the 
heavenly  ipotioas,  and  led  to  pi:^ictioa8  which  it  always  venfiedt 
mankind  never  knew  that  ihose  toere  the  capse^.  But  whether  yffi 
are  al?le  to  put  the  question  before  or  not  until  after  we  have  become 

.  capal^e  of  answering  it,  in  either  case  it  must  be  aiiswered ;  the  la;«VB 

.  of  the  different  causes  must  be  ascertained,  before  we  can  proceeds 
deduce  from  them  the  conditions  of  the  effect. 

The  mode  of  ascertaining  these  laws  i^tfaer  is,  nor  c^n  be^  aay 

.  other  than  the  fourfold  method  of  experimental  inquiry,  already  dis- 

,  cussed.    A  few  remarks  on  the  application  of  that  metfactd  to  cases  of 

.  the  Composition  of  Causes,  are  all  diat  is  requisite. 

It  is  obvious  that  we  cannot  expect  to  find  the  ^w  of  a  tet^dency, 
by  an  induction  from  cases  in  wnich  the  tendency  is  comnteracted. 
The  laws  of  motion  could  never  have  been  brought  to  light  from  tbe 

.^observation  of  bodies  kept  at  rest  by  the  equihbrium  of  opposing 
forces.  Even  .where  the. tendency  is  not,  in  the  ordinary  sense  of  tbe 
word,.counteracted,  but  only  modified,  by  having  its  effects  compoundesd 
with  the  effects  arising  from  some  other  tenoency  or  tendencies,  we 
fire  still  in  an  unfavorable  position  for  tracing  by  means  of  such  casc^, 
the  l^w  of  the  tendency  itself.  It  would  have  been  difficult  to  dis* 
cover  the  law  that  every  body  in  motion  tends  to  continue  moving  ^^ 
straight  line,  by  an  induction  from  instances  in .  which  the  motion  is 
defected  into  a  c^rve,  by  bei^g  compounded  with  the  efiect  of  afi 
accelerating  force.  Notwithstanding  the  resources  afforded  in  this 
description  of  cases  by  the  Method  of  Concomitant  Variations,  tl^ 
principles  of  a  judicious  experimentation  prescribe  that  the  law  of  eacjh 
of  the  tendencies  should  be  studied,  if  possible,  in  cases  in  which  th^t 
tendency  operates  alone,  or  in  combination  with  no  agencies  but  tho^e 
of  which  ihe  e^ect  can,  ^om  previous  knowledge,  be  calcula^  ajqid 
allowed  for. 

Accordingly,  in  the  cases,  unhappily  very  numerous  and  important, 
in  which  tjie  causes  do  not  suffer  themselves  to  be  separated  aojd 
observed  apart,  there  is  much  difficulty  in  laying  down,  with  di^ 
certainty,  the  inductive  foundation  necessary  to  support  the  deductive 
method.  This  difficulty  is  most  conspicuous  in  the  case  of  physiological 

phenomena;  it  being  impossible  to  separate  the  different . a^enciqs 
which  collectively  compose  an  organized  body,  without  destroymg  tl^ 
Tery  phenomena  which  it  Is  our  object  to  investigate : 

~^—  Mloming  life,  in  crBstaiw  we  diaasot, 
y^.9  }onfii  it>  in  ^Ve  moniaQt  we  d9t6ct 
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And  for  this  reaBon  I  am  not  quite  prepared  to  agree  widi  M.  Comte, 
in  deeming  the  science  of  society  and  government  intrinsically  a  more 
difficult  study  than  the  science  of  organic  and  animal  life.  I  cannot 
but  incline  to  the  opinion,  that-  physiology  is  embarrassed  by  greater 
natural  difficulties,  and  is  probably  susceptible  of  a  less  degree  of 
ultimate  pc^ection,  than  the  social  science;  inasmuch  as  it  is  possible 
to  study  the  laws  of  one  man's  mind  and  actions  apart  from  other  men, 
much  less  imperfectly  than  we  can  study  the  laws  of  one  organ  or 
tissue  of  the  human  body  apart  from  the  other  organs  or  tissues. 

It  is  profoundly  remarked  by  M.  Comte,  that  pathological  facts,  or, 
to  speak  in  common  language,  diseases  in  their  different  forms  and 
degrees,  afford  in  the  case  of  physiological  inyestig^ation  the  nearept 
equivalent  to  experimentation  properly  so  called;  inasmuch  as  they 
often  exhibit  to  us  a  definite  disturbance  in  some  one  organ  or  organic 
function,  the  remaining  organs  and  functions  being,  in  the  first  instance 
at  least,  unaffected.  It  is  true  that  ftom  the  perpetual  actions  and 
reactions  which  are  going  on  among  all  the  parts  of  the  organic 
economy,  there  can  be  no  prolonged  disturbance  in  any  one  function 
without  ultimately  involving  many  of  the  others ;  and  when  once  it  has 
done  so,  the  experiment  for  the  most  part  loses  its  scientific  value.  All 
depends  upon  observing  the  early  stages  of  the  derangement ;  which, 
unibrtunately,  are  of  necessity  the  least  marked.  If,  however,  the 
organs  and  functions  not  disturbed  in  the  first  instance,  become  affected 
in  a  fixed  order  of  succession,  some  light  is  thereby  thrown  upon  the 
action  which  one  organ  exercises  over  another ;  and  we  occasionally 
obtain  a  series  of  effects,  which  we  can  refer  with  some  confidence  to 
the  original  local  derangement ;  but  for  this  it  is  necessary  that  we 
should  know  that  the  original  derangement  teas  local.  If  it  was  what 
is  termed  constitutional,  that  is,  if  we  do  not  know  in  what  part  of  the 
animal  economy  it  took  its  rise,  or  the  precise  nature  of  the  oisturbance 
which  took  place  in  that  part,  we  are  unable  to  determine  which  of  the 
various  derangements  was  cause  and  which  effect;  which  of  them 
were  produced  by  one  another,  and  which  by  the  direct,  though 
perhaps  tardy,  action  of  the  original  cause. 

Besides  natural  pathological  racts,  we  can  produce  pathological  &ct8 
artificially ;  we  can  try  experiments,  even  in  the  popular  sense  of  the 
term,  by  subjecting  the  living  being  to  some  external  agent,  such  as 
the  mercury  of  our  former  example.  As  this  experimentation  is  not 
intended  to  obtain  a  direct  solution  of  any  practical  question,  but  to 
discover  general  laws,  from  which  afterwards  tlie  conditions  of  any 
particular  effect  may  be  obtained  by  deduction ;  the  best  cases  to  select 
are  those  of  which  the  circumstances  can  be  best  ascertained :  and 
such  are  generally  not  those  in  which  there  is  any  practical  object  in 
view.  The  experiments  are  best  tried,  not  in  a  state  of  disease,  which 
is  essentially  a  changeable  state,  but  in  the  condition  of  health,  com- 
paratively a  fixed  state.  In  the  one,  unusual  agencies  are  at  work, 
the  results  of  which  we  have  no  means  of  predicting ;  in  the  other, 
the  course  of  the  accustomed  physiological  phenomena  would,  it  may 
generally  be  presumed,  remain  undisturbed,  were  it  not  for  the  dis- 
turbing cause  which  we  introduce. 

Such,  with  the  occasional  aid  of  the  method  of  Concomitant  Varia- 
tions (the  latter  not  less  encumbered  than  the  more  elementary 
methods,  by  the  peculiar  difficulties  of  the  subject),  are  our  indue- 
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ti^e  resources  for  ascertaining  the  laws  of  the  causes  considered  sepa- 
rately, when  we  have  it  not  in  our  power  to  make  trial  of  them  in  a 
state  of  actual  separation.  The  insumciency  of  these  resources  is  so 
glaring  that  no  one  can  be  surprised  at  the  backward  state  of  the 
science  of  physiology ;  in  which  indeed  our  knowledge  of  causes  is  so 
imperfect,  that  we  can  neither  explain,  nor  could,  without  specific 
experience,  have  predicted  many  of  the  ^cts  which  are  certified  to  Us 
by  the  most  ordinary  observation.  Fortunately,  we  are  much  better 
informed  as  to  the  empirical  laws  of  the  phenomena,  that  is,  the 
uniformities  respecting  which  we  cannot  yet  decide  whether  they  are 
cases  of  causation  or  mere  results  of  it.  Not  only  has  the  order  in 
which  the  facts  of  organization  and  life  successively  manifest  them- 
selves, from  the  first  geim  of  existence  to  death,  been  found  to  be  uni- 
fonn,  and  very  accurately  ascertainable;  but,  moreover,  by  a  great 
application  of  the  Method  of  Concomitant  Variations  to  the  entire 
facts  of  comparative  anatomy  and  physiology,  the  conditions  of  or- 
ffanic  structure  corresponding  to  each  class  of  functions  have  been 
determined  with  considerable  precision.*  Whether  these  organic 
conditions  are  the  whole  of  the  conditions,  and  whether  they  be  con- 
ditions at  all,  or  mere  collateral  effects  of  some  common  cause,  we  are 
quite  ignorant :  nor  are  we  ever  likely  to  know,  unless  we  could  con- 
struct an  organized  body,  and  try  whether  it  would  live. 

Under  such  disadvantages  do  we,  in  cases  of  this  description,  at- 
tempt the  initial,  or  inductive  step,  in  the  application  of  the  Deductive 
MetDod  to  complex  phenomena.  But  such,  fortunately,  is  not  the 
common  case.  In  general,  the  laws  of  the  causes  on  which  the  effect 
depends  may  be  obtained  by  an  induction  from  comparatively  simple 
instances,  or,  at  the  worst,  by  deduction  from  the  laws  of  simpler 
causes  so  obtained.  By  simple  instances  are  meant,  of  course,  those 
in  which  the  action  of  each  cause  was  not  intermixed  or  interfered 
with,  or  not  to  any  great  extent,  by  other  causes  whose  laws  were 
unknown.  And  only  when  the  induction  which  furnished  the  prem- 
isses to  the  Deductive  Method  rested  upon  such  instances,  has  the 
application  of  such  a  method  to  the  ascertainment  of  the  laws  of  a 
complex  effect,  been  attended  with  brilliant  results. 

§  2.  When  the  laws  of  the  causes  have  been  ascertained,  and  the 
first  stage  of  the  great  logical  operation  now  under  discussion  satis- 
factorily accomplished,  the  second  part  follows ;  that  of  determining, 
fit>m  the  laws  of  the  causes,  what  effect  any  given  combination  of  those 
causes  will  produce.  This  is  a  process  of  calculation,  in  the  wider 
sense  of  the  term ;  and  very  oflen  involves  processes  of  calculation  in 
the  narrowest  sense.  It  is  a  ratiocination ;  and  when  our  knowledge 
of  the  causes  is  so  perfect,  as  to  extend  to  the  exact  numerical  lai^s 
which  they  observe  in  producing  their  effects,  the  ratiocination  may 
reckon  among  its  premisses  the  theorems  of  the  science  of  number,  in 
the  whole  immense  extent  of  that  science.  Not  only  are  the  highest 
truths  of  mathematics  often  required  to  enable  us  to  compute  an  effect, 
the  numerical  law  of  which  we  already  know ;  but,  even  by  the  aid 
of  those  highest  truths,  we  can  go  but  a  little  way.  In  so  simple  a 
case  as  the  celebrated  problem  of  three  bodies  gravitating  towards  one 

*  Thif  great  philosophical  operation  baa  been  admirably  characterized  in  the  third  vol- 
ume of  M.  Comte'a  tnxlj  enoyolopedical  work. 
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another,  with  a  force  directly  as  their  mess  and  luyeKtitelj  «» the 
of  the  diBtaaee,  all  the  reaources  of  the  calculus  have  not 
fufEced  to  obtain  anythii^g  more  than  an  apppoximate  general  aolutiopL 
In  a  cafle  a  little  n^ore  complex,  but  still  one  of  the.sin^est  whieh 
arbe  in  practice,  that  of  the  motion  of  a  projectile,  the  causea  which 
affect  the  velocity  and  range  (for  example)  of  a  cannon-ball  may  be  all 
known  and  estimated ;  the  force  of  th^  gufippwder,  the  angle  of  eleva- 
tion, ^e  density  pf , Ae  air,  the  strength  and  direction  of  the  sound ; 
but  it  is  one  of  the  most 'difficult  of  all  mathematical  problems  to 
combine  all  these»  so  as  to  detennine  the  effect  resulting  from  their 
collective  action. 

Besides  the  theorems  of  number,  those  of  geometry  also  come  in  as 
premisses,  where  the  efiects  take  place  in  space,  and  involve  motion 
and  extension,  as  in  mechanics,  optics,  a^cou^tics,  aatron<»ny.  But 
when  the  complication  increases,  and  tiie  eSects  are  under  the  infln- 
ence  of  so  many  and  /luch  shiAdng  causes  as  to  give  no  room  either  for 
fixed  numbers,  or  for  straight  lines  and  re^^ular  curves,  as  in  the  cape 
of  physiological,  to  say  nodbdng  of  mental  and  social  phenomena,  the 
laws  of  number  and  extension  are  applicable,  if  at  sul,  only  on  that 
large  scale  on  which  precision  of  details  becomes  unimportant ;  and 
although  these  laws  j^lay  a  conspicuous  part  in  the.  most  striking 
examples  of  the  investigation  of  nature  by  the  Deductive  Miethod,  as 
.  for  example  in  the  Newtonian  theory  of  the  celestial  motions,  Uiey  are 
by  no  means  an  indispensable  part  of  every  such  process.  AW  that  is 
essential  in  it  is  the  ratiooinflUion  firom  a  general  law  to  a  particular 
case,  that  is,  the  determination,  by  means  of  the  pai:ticular  circiun- 
stances  of  ^t  case^  what  result  is  required  in  that  instance  to  foUUl  the 
.  law.  Thus,  in  the  Torricellian  experiment,  if  the  fact  that  air  had 
weight  had  been  previously  known,  it  would  have  been  easy,  withomt 
any  numerical  data,  to  deduce  fix>m  the  general  law  of  equffibrium, 
that  the  mercury  would  stand  in  the  tube  at  such  a  height  that  the 
column  of  mercury  would  exactly  balance  a  column  of  the  atmosj^ere 
of  equal  diameter ;  because  otherwise,  equilibrium  would  jaot  exist 

By  such  ratiocinations  from  the  separate  laws  of  ^he  causes,  we  may, 
to  a  certain  extent,  succeed  in  answering  either  of  the  following  ques- 
tions: Given  a  certain  combination  of  causes,  what  effect  will  follow! 
and.  What  combination  of  causes,  if  it  existed,  would  produce  a  given 
effect  1  In  the  one  case,  we  detennine  the  effect  to  be  expected  in 
any  c<Hnplex  circumstances  of  which  the  di&rent  dements  are  known : 
in  the  other  case  we  learn,  according  to  what  law— i-under  what  ante- 
cedent conditions — a  given  complex  effect  will  recur. 

§  3.  But  (it  may  here  be  aaked)  axe  not  the  same  arguments  by 
wluch  the  methods  of  direct  observation  and  experiment  wens  aet 
aside  as  illusory  when,  applied  to  the  laws  of  complex  phein<Hnena, 
applicable  with  equal  force  against  the  Method  of  Deduction  ?  When 
in  every  single  instance  a  multitude,  ofken  an  unknown  multitude,  of 
agenc^s,  are  rdasfaing  and  combining,  what  secimty  have  we  that  in 
,Qur  computation.  0  prteri  we  have  taken  all  these-  into  our  reckoning  % 
How  many  must  we  not  generally  be  itfnprant  of?  Among  those 
which  we  know,  how  probable  that  some  have  been  overlooked ;  and 
even  were  aU  included,  how  vain  the  pretence  of  summing  tm  the 
effects  of  many  causes,  unless  we  ia»ow  accurately  the  aumeriqial  law 
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of 'da6ii,**4  e()iiditibn  in  nstwt  cases  not  to  be  fiilfiltod;  and!  eten  wlieii 
fulfilled^  to  make  the  calctilatHm  transcends,  in  any  bnt  Yeiy  simple 
cases,  the  utnbost  power  of  mathematical  science  with  its  most  modem 
improvements. 

These  objections  trttly  have  much  weight,  and  would  be  altogedier 
unanswerable,  if  there  were  no  test  hy  which,  when  we  employ  the 
Deductive  Methbd,  we  might  judee  whether  an  error  of  any  of  the 
abbre  descrintionii  had  been  Committed  or  no.  Such  a  test,  however, 
there  is:  ana  its  application  forms^  imder  th^  name  of  Verification, 
the  third  essential  component  part  of  the  Deductive  Method ;  without 
which  all  the  results  it^au  give  have  little  other  value  than  that  of 
guess-work.  To  warrant  reliance  upon  the  general  conclnsious  arrived  • 
at  by  deduction,  these  conclusions  must  be  found,  on  a  careful  com- 
pidrison,  to  accord  with  the  results  of  dbeCt  observation  wherever  it 
cat)  be  had.  If,  when  we  have  experience  to  compare  with  them,  this 
experience  confirms  them,  we  may  safely  trust  to  them  in  other  cases 
of  which  our  specific  experience  is  yet  to  come.  But  if  our  deductions 
have  led  to  the  conclhsion  that  from  a  particular  combination  of  causes 
a  given  effect  would  result,  then  iii  all  known  cases  where  that  combi- 
nation can«  be  shown  to  have  existed,  and  wheire  the  effect  has  not 
followed,  we  must  be  able  to  show  (or  at  least  to  make  a  probable 
surmise)  what  frustrated  it :  if  we  cannot,  the  theoiy  is  impeitect,  and 
not  yet  to  be  relied  lipori.  Nor  is  the  verification  complete,  unless  • 
some  of  the  cases  in  which  the  theory  is  borne  out  by  the  observed 
result,  are  of  at  least  equal  complexity  with  any  other  cases  in  which 
its  application  could  be  called  for. 

It  needs  scarcely  be  observed,  that  if  direct  observation  and  collation 
of  instances  have  furnished  us  with  any  empirical  laws  of  the  effect, 
whether  true  in  all  observed  cases  or  only  true  for  the  most  part,  the 
most  effbctual  verification  of  which  the  theory  could  be  susceptible 
would  be,  that  it  led  deductively  to  those  empirical  laws :  that  the 
uniformities,  whether  complete  or  incomplete,  wnich  were  observed  to 
exist  among  the  phenomena,  were  accounted  for  by  the  laws  of  the 
causes,  were  such  as  could  not  hut  exist  if  those  be  really  the  causes 
by  which  the  phenomena  are  produced.  Thus  it  was  very  reasonably 
deemed  an  essential  requisite  of  any  true  theory  of  the  causes  of  the 
celestial  motions,  that  it  should  lead  by  deduction  to  Kepler's  laws : 
whichy  accordingly,  the  Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the  verification  of  tbeories  obtained 
by  deduction,  it  is  important  that  as  many  as  possible  of  the  empirical 
laws  of  the  phenomena  should  be  ascertained,  by  a  comparison  of  in- 
stances, conformably  to  the  Method  of  Agreement :  as  well  as  (it  must 
be  added)  that  the  phenomena  themselves  should  be  described,  in  the 
most  comprehensive  as  well  as  accurate  manner  possible ;  by  collect- 
ing from  the  observation  of  parts,  the  simplest  possible  correct  expres- 
sion for  the  corresponding  wholes :  as  when  the  Series  of  the  observed 
places  of  a  planet  was  first  expressed  by  a  system  of  epicycles,  and 
subsequently  by  an  ellipse. 

It  is  worth  remarking,  that  complex  instances  which  would  have 

■  been  of  no  use -for  the  discovery  of  the  simple  laws  into  which  we 

ultimately  analyze  their  phenomena,  nevertheless,  when  they  have 

served  to  verify  the  analysis,  becoipe  additional  evidence  of  the  laws 

themselves,    ^though  we  could  not  have  got  at  the  law  from  corn- 
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plex  cases,  still  when  the  law,  got  at  otherwise,  is  found  to  be  in 
accordance  with  the  result  of  a  complex  case,  diat  case  becomes  a 
new  experiment  on  the  law,  and  helps  to  confirm  what  it  did  not 
assist  us  to  discover.  It  is  a  new  trial  of  the  principle  in  a  different 
set  of  circumstances ;  and  occasionally  serves  to  eliminate  some  cir- 
cumstance not  previously  excluded,  and  to  effect  the  exclusion  of 
which,  might  require  an  ei^periment  impossible  to  be  executed.  This 
was  strikingly  conspicuous  in  the  example  formerly  quoted,  in  which . 
the  difference  between  the  observed  and  the  calculated  velocity  of 
sound  was  ascertained  to 'result  Gcom  the  heat  extricated  byirthe  con- 
densation which  takes  place  in  each  sonorou^vibration.  This  was  a 
trial,  in  new  circumstances,  of  the  law  of  the  development  of  heat  b^ 
compression ;  and  it  certainly  added  materially  to  the  proof  of  the  um- 
versality  of  that  law.  Accordingly  any  law  of  nature  is  deemed  to 
have  gained  in  point  of  certainty,  by  being  found  to  explain  some 
complex  case  which  had  not  previously  been  thought  of  in  connexion 
with  it ;  and  this  indeed  is  a  consideration  to  which  it  is  the  habit  of 
scientific  men  to  attach  rather  too  much  value  than  too  little. 

To  the  Deductive  Method,  thus  characterized  in  its  three  constituent 
parts,  Induction,  Ratiocination,  and  Verification,  the  humafi  mind  is 
mdebted  for  its  most  glorious  triumphs  in  the  investigation  of  nature. 
To  it  we  owe  all  the  theories  by  which  vast  and  complicated  phenomena 
are  embraced  under  a  few  simple  laws,  which,  considered  as  the  laws 
of  those  great  phenomena,  could  never  have  been  detected  by  their 
direct  study.  We  may  form  some  conception  of  what  the  method  has 
done  for  us,  from  the  case  of  the  celestial  motions ;  one  of  the  simplest 
among  the  greater  instances  of  the  Composition  of  Causes,  since  (ex- 
cept in  a  few  cases  not  of  primary  importance)  each  of  the  heavenly 
bodies  may  be  considered,  without  material  inaccuracy,  to  be  never  at 
one  time  influenced  by  the  attraction  of  more  than  two  bodies,  the 
sun  and  one  other  planet  or  satellite,  making,  with  the  reaction  of  the 
body  itself,  and  the  tangential  force,  only  four  different  agents  on  the 
concurrtince  of  which  the  motions  of  that  body  depend ;  a  much  smaller 
number,  no  doubt,  than  that  by  which  any  oQier  of  the  great  phenom- 
ena of  nature  are  determined  or  modified.  Yet  how  could  we  ever 
have  ascertained  the  combination  of  forces  upon  which  the  motions  of 
the  earth  and  planets  are  dependent,  by  merely  comparing  the  orbits, 
or  velocities,  of  different  planets,  or  the  different  velocities  or  positions 
of  the  same  planet  1  Notwithstanding  the  regularity  which  manifests 
itself  in  those  motions,  in  a  degree  so  rare  among  the  effects  of  a  con- 
cuiTonce  of  causes  ;  although  Sie  periodical  recurrence  of  exactly  the 
same  eflect,  affords  positive  proof  that  all  the  combinations  of  causes 
which  occur  at  all,  recur  periodically ;  we  should  never  have  known 
what  the  causes  were,  if  the  existence  of  agencies  precisely  similai  on 
our  own  earth  had  not,  fortunately,  brought  the  causes  themselves 
within  the  reach  of  experimentation  under  simple  circiunstances.  As 
we  shall  have  occasion  to  analyze,  further  on,  this  great  example  of 
the  Method  of  Deduction,  we  shall  not  occupy  any  time  with  it  here, 
but  shall  proceed  to  that  secondary  application  of  the  Deductive 
Method,  the  result  of  which  is  not  to  prove  laws  of  phenomena  but 
to  explain  them. 
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CHAPTER  XII. 

OF  THE  EXPLANATION  OF  LAWS  OF  NATURE. 

§  1.  The  deductive  operation,  by  which  we  derire  the  law  of  an  effect 
from  the  laws  of  the  causes  of  which  the  concurrence  gives  rise  to  it, 
may  be  undertaken  either  for  the  purpose  of  discovering  the  law,  or 
of  explaining  a  law  already  discovered.  The  word  exptanation  occurs 
so  continually,  and  holds  so  important  a  place  in  philosophy,  that  a 
little  time  spent  in  fixing  the  meaning  ot  it  will  be  profitably  em- 
ploved. 

An  individual  fact  is  said  to  be  explained,  by  pointing  out  its  cause, 
that  is,  by  statingthe  law  or  laws  of  causation,  of  which  its  production 
is  an  instance.  Thus,  a  conflagpration  is  explained,  when  it  is  proved 
to  have  arisen  from  a  spark  falling  into  the  midstof  a  heap  of  combus* 
tibles.  And  in  a  similar  manner,  a  law  or  uniformity  in  nature  is  said 
to  be  explained,  when  another  law  or  laws  are  pointed  out,  of  which 
that  law  itself  is  but  a  case,  and  from  which  it  could  be  deduced. 

§  2.  There  are  three  distinguishable  sets  of  circumstances  in  which 
a  law  of  causation  may  be  explained  from,  or,  as  it  also  is  often  ex« 
pressed,  resolved  into,  other  laws. 

The  first  is  the  case  already  so  fully  considered;  an  intermixture  of 
laws,  producihg  a  joint  effect  equal  to  the  sum  of  the  effects  of  the 
causes  taken  separately.  The  law  of  the  complex  effect  is  explained, 
by  being  resolved  into  the  separate  laws  of  the  causes  which  contribute 
to  it.  Thus,  the  law  of  the  motion  of  a  planet  is  res6lved  into  the  law 
of  the  tangential  force,  which  tends  to  produce  an  uniform  motion  in 
the  tangent,  and  the  law  of  the  centripetal  force,  which  tends  to  pro- 
duce an  accelerating  motion  towards  Uie  sun ;  the  real  motion  being  a 
compound  of  the  two. 

It  is  necessary  here  to  remark,  that  in  this  resolution  of  the  law  of  a 
complex  effect,  the  laws  of  which  it  is  compounded  are  not  the  only  ele- 
znents.  It  is  resolved  into  the  laws  of  the  separate  causes,  together 
vrith  the  fact  of  their  coexistence.  The  one  is  as  essential  an  ingredi- 
ent as  the  other ;  whether  the  object  be  to  discover  the  law  of  the  effect, 
or  only  to  explain  it.  To  deduce  the  laws  of  the  heavenly  motions, 
we  require  not  only  to  know  the  law  of  a  rectilineal  and  that  of  a  grav- 
itative  force,  but  the  existence  of  both  these  forces  in  the  celestial 
regions,  and  even  their  relative  amount.  The  complex  laws  of  causa- 
don  are  thus  resolved  into  two  distinct  kinds  of  elements :  the  one, 
simpler  laws  of  causation,  the  other  (in  the  aptly  selected  language  of 
Dr.  Chalmers)  collocations ;  the  collocations  consisting  in  the  existence 
of  certain  agents  or  powers,  in  certain  circumstances  of  place  and  time. 
We  shall  hereafter  have  occasion  to  return  to  this  distinction,  and  to 
dwell  upon  it  at  such  a  length  as  dispenses  with  the  necessity  of  further 
insisting  upon  it  here.  The  first  mode,  then,  of  the  explanation  of 
Laws  of  Causation,  is  when  the  law  of  an  efi^t  is  resolved  into  the  va- 
rious tendencies  of  which  it  is  the  result,  and  into  the  lawa  of  those 
tendencies. 
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§  3.  A  second  case  is  when,  between  what  seemed  the  cause  and 
what  was  iiipposed  to  be  its  effect,  further  observation  detects  an  in- 
termediate hnk ;  a  fact  caused  by  the  antecedent,  and  in  its  turn  caus- 
ing the  consequent;  so  that  the  cause  at  fiiM;  assigned  is  but  the  remote 
cause,  operating  through  the  intermediate  phenomenon.  A  seemed 
the  cause  of  C,  but  it  subsequently  appeared  that  A' was  only  the  cause 
of  B,  and  that  it  is  B  which  was  the  cause  of  C.  For  example :  man- 
kind were  aware  that  the  act  of  touching  an  outward  object  caused  a 
8#ti8ation.  It  was,  howet^r,  at  last  discovered,  that  after  we  have 
touched  the  object,  and  before  we  experience  the  serissttioh,  some 
change  takes  place  in  a  kind  of  thread  called  a  netve,  which  extends 
fix>m  our  outwaid  organs  to  the  brain.  Touching  the  object,  therefore, 
iff  only  the  remote  cause  of  our  sensation;  that  is,  not  the  cause,  prop- 
erly speaking,  but  the  cause  of  the  cause :  the  real  cause  of  the  sensa- 
tion is  the  change  in  the  state  of  the  nerve.  Future  eitpierience  may  not 
only  give  us  more  knowledge  than  we  now  hdve  of  the  particular 
nature  of  this  chifcnge,  but  may  also  interpolate  another  link :  between 
the  contact  (for  example)  of  die  object  with  our  outward  organs,  and 
the  production  of  the  change  of  state  in  the  nerve,  there  may  take 
place  some  electric  phenomenon.  Hitherto,  hovi^evet,  no  Such  inter- 
mediate agency  has  been  discovered ;  and  the  touch  of  the  object  must 
^  be  considered,  provisionally  at  least,  as  the  proximate  cause  of  the 
affection  of  the  nerve.  The  sequence,  therefore,  of  a  sensation  of 
touch  upon  contact  with  an  object,  is  ascertained  not  to  be  an  ultimate 
law ;  is  resolved,  as  the  phrase  is,  into  two  other  laws — the  law,  that 
contact  with  an  object  produces  an  affection  of  the  nerve ;  and  the  law, 
that  an  affection  of  the  nerve  produces  sensation. 

To  take  another  example :  the  more  powerful  acids  corrode  or  black- 
en organic  compounds.  This  is  a  case  of  caasation,  but  of  remote  causa- 
tion ;  and  is  said  tol^e  explained  when  it  is  shown  that  there  is  an  inter- 
mediate link,  namely,  the  separation  of  some  of  the  chemical  elements  of 
the  organic  structure  from  the  rest,  and  their  entering  into  combination 
with  the  acid.  The  acid  causes  this  separation  of  the  elements,  and  the 
separation  of  the  elements  causes  the  disorganization,  and  often  the 
charring  of  the  structure.  So,  a^in,  chlorine  extracts  coloring  mat- 
ters (whence  its  efficacy  in  bleacning),  and  purifies  the  air  from  infec- 
tion. This  law  is  resolved  into  the  two  following  laws.  Chlorine  has 
a  powerful  affinity  for  bases  of  all  kinds,  particularly  metallic  bases 
and  hydrogen.  Such  bases  are  essential  elements  of  coloring  mattere 
and  contagious  compounds ;  which  substances,  therefore,  are  decom- 
posed and  destroyed  by  chlorine. 

§  4.  It  is  of  importance  to  remark,  that  when  a  sequence  of  phe- 
nomena is  thus  resolved  into  other  laws,  they  are  always  laws  more 
general  than  itself.  The  law  that  A  is  followed  by  C,  is  less  general 
than  either  of  the  laws  which  connect  B  with  C  and  A  with  B.  This 
vrill  appear  from  very  simple  considerations. 

All  laws  of  causation  are  liable  to  be  counteracted,  or  frustrated,  by 
the  non-f\ilfilment  of  some  negative  condition  :  the  tendency,  therefore, 
of  B  to  produce  C  may  be  defeated.  Now  the  law  that  A  produces 
B,  is  equally  fulfilled  whether  B  is  followed  by  C  or  not ;  but  the  law 
that  A  produces  C  by  means  of  B,  is  of  course  only  fulfilled  when  B 
is  really  followed  by  C,  and  is  therefore  less  general  than  the  laWthat 


Digitized  by 


Google 


EZPLAIfATiOII  Of  LAWrS.  87t 

A  produces  B.  It  is  i^  less  general  than  the  law  di»t  B  proiw^m 
C.  For  B  may  have  other  causes  beside  A ;  and  as  A  prpduoM  C 
only  by  means  of  B^  while  B  produoes  C  whedier  it  has  itself  beeia 
produced  by  A  or  by  anything.^&y  the  second  law  unbraces  a  greaMr 
number  of  instances,  covers  as  it  were  a  greatjsr  space  of  ground,  than 
the  first. 

Thus,  in  our  former  example,  the  law  that  the  contact  of  an  olgeot 
causes  a  change  in  the  state  of  the  nerve^  is  mc^re  geneiral  than  tb^ 
law  that  coDtact  with  an  object  causes  sensatiqn,  since,  for  aught  w^ 
know,  the  change  ^n  the  nerve  may  equally  take  place  when*  firoiR 
a  counteracting  ^»use,  as  for  instance  s^ong  mejut^  excitement,  (be 
sensation  does  not  follow ;  as  in  a  battle,  where  wovmds  are  often  re- 
ceived without  any  consciousness  of  receiving  them.  And  again*  th^ 
law  that  change  m  the  state  of  a  nerve  produces  sevsation,  is  mcyra 
general  than  £e  law  that  contact  with  an  object  produces  sensation ; 
since  the  sensation  equally  follows  the  change  in  the  nerve  whe^n  not 
produced  by  contact  with  an  object,  but  by  some  other  cause  ;  as  jn 
the  well  known  case,  when  a  person  who  has  lost  a  limb  feels  the  vevy 
nensation  which  he  has  been  accustomed  to  call  .a  pain  in  the  limb* 

Not  only  are  the  laws  of  more  immediate  sequence  into  which  die 
law  of  a  remote  sequence  is  resolved,  laws  of  greater  generality  fbwk 
that  law  is,  but  (as  a  consequence  of,  or  rather  as  implied  in,  thek 
greater  generality,)  they  are  more  to  be  relied  on ;  there  are  fewcvr 
chances  of  their  being  ultimately  found  not  to  be  universally  true. 
From  the  moment  when  the  sequence  of  A  and  G  is  shown  not  to  be 
immediate,  but  to  depend  upon  an  intervening  phenomenon,  then,  how- 
ever constant  and  invariable  the  sequence  of  A  and  C  has  hitherto  be<m 
fbund,  possibilities  arise  of  its  failure,  exceeding  those  which  can  afieot 
either  of  the  more  immediate  sequences,  A  B  and  B  C.  The  tendenoy 
of  A  to  produce  G  may  be  defeated  by  whatever  is  enable  of  defeait- 
iug  either  the  tendency  of  A  to  produce  B,  or  the  tendency  of  B  tp 
produce  G  ;  it  is  therelore  twice  as  liable  to  failure  as  either  of  those 
more  elementary  tendencies ;  and  the  generalization  that  A  is  alwa^ 
followed  by  G,  IS  twice  as  likely  to  be  found  erroneous.  And  so  of  the 
converse  generalization,  that  G  is  always  preceded  and  caused  by  A; 
which  will  bo  erroneous  not  only  if  there  should  happen  to  be  a  second 
immediate  mode  of  production  of  G  itself,  but  moreover  if  there  be  a 
second  mode  of  production  of  B,  the  immediate  antecedent  of  G  in. the 
sequence. 

The  resolution  of  th^  one  generalization  into  the  other  two,  not 
onl^  shows  that  there  are  possible  limitations  of  the  former,  firoin 
which  its  two  elements  are  exempt,  but  shows  also  where  these  are  to 
be  looked  for.  As  soon  as  we  know  that  B  intervenes  between  A  and 
G,  we  also  know  that  if  there  be  cases  in  which  the  sequence  of  A 
and  G  does  not  hold,  these  are  most  likely  to  be  found  by  studying  the 
effects  and  the  conditions  of  the  phenomenon  B. 

It  appears,  then,  that  in  the  second  of  the  three  modes  in  whioh  a 
law  may  be  resolved  into  other  laws,  the  latter  are  more  general,  ^b0t 
is,  extend  to  more  cases,  and  are  also  less  likely  to  require  lipaitatiopi 
from  subsequent  experience,  than  the  law  which  they  serve  to  explain. 
They  are  more  nearly  unconditional ;  they  are  defeated  by  fewer  .dw- 
tingencies ;  they  are  a  nearer  approach  to  the  universal,  truth  ornatiiJie- 
The  same  observations  are  still  more  evidently  true  with  regard  tqj^ 
Mm 
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fint  of  the  three  modes  of  resohition.  When  the  law  of  an  effect  of 
combined  causes  is  resolved  into  the  separate  laws  of  the  causes,  the 
nature  of  the  case  implies  that  the  law  of  the  effect  is  less  general  than 
ihe  law  of  any  of  the  causes,  since  it  only  holds  when  they  are  com- 
bined ;  while  the  law  of  any  one  of  the  causes  holds  good  both  then, 
and  also  when  that  cause  acts  apart  from  the  rest.  It  is  also  manifest 
that  the  complex  law  is  liable  to  be  oftener  unfulfilled  than  any  one 
of  the  simpler  laws  of  which  it  is  the  result,  since  every  contingency 
which  defeats  any  of  the  laws  prevents  so  mudi  of  the  effect  as 
depends  upon  it,  and  thereby  defeats  the  complex  law.  The  mere 
rusting,  for  example,  of  some  small  part  of  a  great  machine,  often 
suffices  entirely  to  prevent  the  effect  which  ought  to  result  from  the 
joint  action  of  all  the  parts.  The  law  of  the  effect  of  a  combination 
of  causes  is  always  subject  to  the  whole  of  the  negative  conditions 
which  attach  to  the  action  of  all  the  causes  severally. 

There  is  another  and  a  still  stronger  reason  why  the  law  of  a  complex 
effect  must  be  less  general  than  the  laws  of  the  causes  which  conspire 
to  produce  it.  The  same  causes,  acting  according  to  the  same  laws, 
and  differing  only  in  the  proportions  in  which  they  are  combined,  often 
produce  effects  which  differ  not  merely  in  quantity,  but  in  kind.  The 
combination  of  a  tctngential  with  a  centripetal  force,  in  the  proportions 
which  obtain  in  all  £he  planets  and  satellites  of  our  solar  system,  gives 
rise  to  an  elliptical  motion ;  but  if  the  ratio  of  the  two  forces  to  each 
other  were  slightly  altered,  it  is  demonstrable  that  the  motion  produced 
would  be  in  a  circle,  or  a  parabola,  or  an  hyperbola :  and  it  has  been 
supposed  that  in  the  case  of  some  comets  one  of  these  is  really  the 
&ct.  Yet  the  law  of  the  parabolic  motion  would  be  resolvable  into 
the  very  same  simple  laws  into  which  that  of  the  elliptical  motion  is 
resolved,  namely,  the  law  of  the  permanence  of  rectilineal  motion, 
and  the  law  of  an  uniform  centripetal  force.  If,  therefore,  in  the 
' course  of  ages,  some  circumstance  were  to  manifest  itself  which, 
without  defeating  the  law  of  either  of  those  forces,  should  merely 
alter  their  proportion  to  one  another,  (such  as  the  shock  of  a  comet, 
or  even  the  accumulating  effect  of  the  resistance  of  the  medium  in 
which  astronomers  have  been  led  to  surmise  that  the  motions  of  the 
heavenly  bodies  take  place ;)  the  elliptical  motion  might  be  changed 
into  a  motion  in  some  other  curve ;  and  the  complex  law  of  the  heav- 
enly motions,  as  at  present  understood,  would  be  deprived  of  its 
universality,  although  the  discovery  would  not  at  all  detract  from  the 
universality  of  the  simpler  laws  into  which  thtft  complex  law  is  resolved. 
The  law,  in  short,  of  each  of  the  concurrent  causes  remains  the  same, 
however  their  collocations  may  vary ;  but  the  law  of  their  joint  effect 
varies  with  every  difference  in  the  collocations.  There  needs  no  more 
to  show  how  much  more  general  the  elementary  laws  must  be,  than 
any  of  the  complex  laws  which  are  derived  fi:*om  them. 

§  5.  Besides  the  two  modes  which  have  been  treated  of,  there  is  a 
third  mode  in  which  laws  are  resolved  into  one  another;  and  in  this  it 
is  self-evident  that  they  are  resolved  into  laws  more  general  than  them- 
selves. This  third  mode  is  the  suhsumption  (as  it  has  been  called)  of 
one  law  under  another;  or  (what  comes  to  the  same  thing)  the  gather- 
ing upof  several  laws  into  one  more  general  law  which  includes  them 
aU.    The  most  splendid  example  of  this  operation  was,  when  terree- 
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tnai  gravity  and  the  central  force  of  the  solar  system  were  brought 
together  under  the  general  law  of  gravitation.  It  had  been  proved' 
antecedently  that  the  earth  and  the  other  planets  tended  to  the  sun ; 
and  it  had  been  known  from  the  earliest  times  that  all  terrestrial  bodies 
tend  towards  the  earth.  These  were  similar  phenomena;  and  to  enable 
them  both  to  be  subsumed  under  one  law,  it  was  only  necessary  to 
prove  that,  as  the  effects  were  similar  in  quality,  so  also  they,  as  to 
quantity,  conform  to  the  same  rules.  This  was  first  shown  to  be  true 
of  the  moon,  which  agreed  with  terrestrial  objects  not  only  in  tending 
to  a  centre,  but  in  the  fact  that  this  centre  was  the  earth.  The  tendency 
of  the  moon  to  the  earth  was  already  known  to  vary  as  the  inverse 
square  of  the  distance ;  and  it  was  deduced  from  this,  by  direct  calcu- 
lation, that  if  the  moon  were  as  near  to  the  earth  as  terrestrial  objects 
are,  and  the  tangential  force  were  suspended,  the  moon  would  ^l 
towards  the  earth  through  exactly  as  many  feet  in  a  second  as  those 
objects  do  by  virtue  of  their  weight.  Hence,  the  inference  was  irre- 
sistible, that  the  moon  also  tends  to  the  earth  by  virtue  of  its  weight : 
and  that  the  two  phenomena,  the  tendency  of  the  moon  to  the  earth 
and  the  tendency  of  terrestrial  objects  to  the  earth,  being  not  only 
similar  in  quality,  but,  when  under  the  same  circumstances,  identic^ 
in  quantity,  are  cases  of  one  and  the  same  law  of  causation.  But  the 
tendency  of  the  moon  to  the  earth  and  the  tendency  of  the  earth  and 
planets  to  the  sim,  were  already  known  to  be  cases  of  the  same  law  of 
causation :  and  thus  the  law  of  all  these  tendencies,  and  the  law  of 
terrestrial  gravity,  were  recognized  as  identical,  or,  in  other  words, 
were  subsumed  under  one  general  law,  that  of  gravitation. 

In  a  similar  manner,  the  laws  of  maaietic  phenomena  have  recently 
been  subsumed  under  known  laws  of  electricity.  It  is  thus  that  the 
most  general  laws  of  nature  are  usually  arrived  at :  we  mount  to  them 
by  successive  steps.  For,  to  arrive  by  correct  induction  at  laws  which 
hold  under  such  an  immense  variety  of  circumstances,  laws  so  general 
as  to  be  independent  of  any  varieties  of  space  or  time  which  we  are 
able  to  observe,  requires  for  the  most  part  many  distinct  sets  of  experi- 
ments or  observations,  conducted  at  different  times  and  by  different 
people.  One  part  of  the  law  is  first  ascertained,  afterwards  another 
part:  one  set  of  observations  teaches  us  that  the  law  holds  good  under 
some  conditions,  another  that  it  holds  good  under  other  conditions,  by 
combining  which  observations  we  find  that  it  hoMs  good  under  con- 
ditions much  more  general,  or  even  universally.  The  ^neral  law,  in 
this  case,  is  literally  the  sum  of  all  the  partial  ones ;  it  is  the  recog- 
nition of  the  same  sequence  in  different  sets  of  instances ;  and  may,  m 
fact,  be  regarded  as  merely  one  step  in  the  process  of  elimination. 
That  tendency  of  bodies  towards  one  another,  which  we  now  call 
gravity,  had  at  first  been  observed  only  upon  the  earth's  surface,  where 
It  manifested  itself  only  as  a  tendency  of  all  bodies  towards  the  earth, 
and  might,  therefore,  be  ascribed  to  a  peculiar  property  of  the  earth 
itself:  one  of  the  circumstances,  namely,  the  proximity  of  the  earth, 
had  not  been  eliminated.  To  eliminate  this  circumstance  required  a 
fresh  set  of  instances  in  other  parts  of  the  universe  :  these  we  could 
not  ourselves  create ;  and  though  nature  had  created  them  for  us,  we 
were  placed  in  very  unfavorable  circumstances  for  observing  them. 
To  make  these  observations,  fell  naturally  to  the  lot  of  a  different  set  of 
persons  from  those  who  studied  terrestrial  phenomena,  and  had,  in- 
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Sieei,  heen  a  mattei:  of  e;reat  interest  at  a  time  when  the  idea  of 
explaining  celestial  facts  hy  terrestrial  laws,  was  looked  upon  as  thd 
confounding  of  an  indefeasible  distinction.  "When,  however,  the  celes- 
tial motions  were  accurately  ascertained,  and  the  deductive  processed 
Jierformed  from  which  it  appeared  that  their  laws  arid  those  of  terre^ 
trial  gravity  corresponded,  tnose  celestial  observations  became  a  set  df 
instances  which  exactly  eliminateid  the  circumst^ce  of  proximity  to 
tlie  earth ;  and  proved  that  in  the  original  case,  that  of  terrestrial  ob- 
jects, it  was  not  the  earth,  as  such,  that  catxsed  the  motion  or  the  pres- 
sure, but  the  circumstance  common  to  that  case  with  the  celestial 
instances,  namely,  the  presence  of  sonie  great  body  within  certain 
limits  of  distance. 

§  6.  There  are,  then,  three  modes  of  explaining  laws  of  causation, 
or,  which  is  the  same  thii^,  resolving  them  ihto  other  laws.  First, 
when  the  law  of  an  effect  of  combined  causes  is  resolved  into  the  sepa- 
.rate  laws  of  the  causes,  together  with  the  fact  of  their  combination. 
Secondly,  when  the  law  which  connects  any  two  links,  not  proximate, 
in  a  chain  of  causation,  is  resolved  into  the  laws  which  connect  each 
with  the  intermediate  links.  Both  of  these  are  eases  of  resolving  one 
law  into  two  or  more;  in  the  third,  two  or  more  are  i*esolved  into.oiie: 
'when,  after  the  law  has  been  shown  to  hold  good  in  several  different 
classes  of  cases,  we  decide  that  what  is  true  in  each  of  these  classes  of 
cases,  is  true  under  some  more  general  supposition,  consisting  of  what 
aU  those  classes  of  cases  have  in  common.  vVe  may  here  remark  that 
this  last  operation  involves  none  of  the  uncertainties  attendant  upOn 
induction  by  the  Method  of  Agreement,  since  we  need  not  suppose 
the  result  to  be  extended  by  way  of  inference  to  any  new  class  of  cases, 
different  from  those  by  the  comparison  of  which  it  was  engendered. 

In  all  these  three  processes,  laws  are,  as  we  have  seen,  resolved  into 
laws  more  ffeneral  than  themselves,  laws  extending  to  all  the  cases 
which  the  former  extend  to,  and  others  besides.  In  the  first  two 
modes  they  are  also  resolved  into  laws  more  certain,  in  other  words^ 
more  universally  true  than  themselves;  they  are,  in  fact,  proved  not 
to  be  themselves  laws  of  nature,  the  character  of  which  is  to  be 
universally  true,  but  restdts  of  laws  of  nature,  which  may  be  only  true 
conditionally,  and  for  the  most  part.  No  difference  of  this  sort  exists 
in  the  third  case;  since  here  the  partial  laws  are,  in  fact,  the  very 
same  law  as  the  general  one,  and  any  exception  to  them  would  be  ah 
exception  to  it  too. 

By  all  the  three  processes,  the  range  of  deductive  science  is 
extended ;  since  the  laws,  thus  resolved,  may  be  thenceforth  deduced 
demonstratively  frt)m  the  laws  into  which  they  are  resolved.  As 
already  remarked,  the  same  deductive  process  which  proves  a  law  or 
fact  of  causation,  if  unknown,  serves  to  explain  it  when  known. 

The  word  explanation  is  here  used  in  a  somewhat  peculiar  sense. 
What  is  called  explaining  one  law  of  nature  by  another,  is  but  sub- 
stituting one  mystery  for  another;  and  does  nothing  to  render  the 
general  course  of  nature  other  than  mysterious :  we  can  no  ifaore  assign 
h  vdky  for  the  more  extensive  laws  than  for  the  partial  ones.  The 
explanation  may  substitute  a  mystery  which  has  become  familiar,  and 
has  ^wn  to  Btem  not  mysterious,  for  one  which  is  still  strange.  And 
this  IB  the  meaning  of  explanation,  in  common  parlance.     Biit  the 
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process  with  which  we  axe  here  concerned  often  does  the  very  con- 
trary ;  it  resolves  a  phenomenon  with  which  we  are  fitihiliar,  into  one 
of  which  we  previously  knew  little  or  nothing ;  as  when  the  common 
^t  of  the  fall  of  heavy  hoclies  is  resolved  into  a  tendency  of  all  par- 
ticles of  matter  towards  one  another.  It  must  be  kept  constantly  in 
view,  therefore,  that  when  philosophers  speak  of  explaining  any  of 
the' phenomena  of  nature,  they  always  mean,  poiiiting  out  not  some 
more  familiar  but  merelv  some  more  general  phenomenon  of  which  it 
is  a  partial  exemplification,  or  some  laws  of  causation  which  produce 
it  by  their  joint  or  successive  action,  and  froni  which,  therefore,  its 
conditions  may  be  determined  deductively.  'Every  such  operation 
brings  us  a  step  hearer  towards  answering  the  question,  which  was 
stated  some  time  ago  ai  comprehending  the  whole  problem  of  the 
investigation  of  nature  viz.,  w  hat  are  the  fewest  assumptions  which 
being  granted,  the  order  of  nature  as  it  exists  would  be  the  result! 
What  are  the  f^wost  general  propositions  from  which  all  the  umformities 
existing  in  nature  could  be  deduced  f 

The  laws,  thus  explained  or  resolved,  are  sometimes  said  to  be 
accounted  for;  but  the  expression  is  incorrect,  if  taken  to  mean  any- 
thing more  than  what  has  beep  already  stated.  In  minds  not  habituated 
to  accurate  thinking,  there  is  often  a  confused  notion  that  the  general 
laws  are  the  causes  of  the  partial  ones ;  that  the  law  of  general  gravita- 
tion, for  example,  causes  the  phenomenon  of  the  fall  of  bodies  to  the 
earth.  But  to  assert  this,  would  be  a  misuse  of  the  word  cause: 
terrestrial  gravity  is  not  an  eftect  of  general  gravitation,  but  a  case  of 
it;  that  13,  one  kind  of  the  particular  instances  in  whiqh  that  general 
law  obtains.  To  account  for  a  law  of  nature  means,  and  can  mean,  no 
more  than  to  assign  other  laws  more  general,  together  with  collocations, 
^hich  laws  and  collocations  being  supposed,  the  partial  law  follows 
without  apy  additional  si^pposition.  ' 


M^SOELLAKEOUS  EXAMPLES  OP  THE  EXPLANATION  OP  LAWS  OP  NATUBB. 

§  1.  Some  of  the  most  ren^arkable  instances  which  have  occurred 
since  the  great  Newtonian  generaBzation,  of  the  explanation  of  laws 
of  causation  subsisting  among  complex  phenomena,  by  resolving  them 
into  simpler  and  more  general  laws,  are  to  be  found  among  the  recent 
speculations  of  Liebig  in  organic  chemistry.  These  speculations, 
although  they  have  not  yet  been  sufficiently  long  before  the  world  to 
entitle  us  positively  to  assume  that  no  well-gi-ocinded  objection  can  be 
made  to  any  part  of  them,  afford,  however,  so  admirahle  an  example 
of  the  spirit  of  the  Deductive  Method,  that  I  may  be  permitted  to  pre* 
sent  some  specimens  of  them  here. 

It  had  been  observed  in  certain  cases,  that  chemical  action  is,  as  it 
were,  contagious ;  that  is  to  say,  a  substance  which  would  not  of  itself 
yield  to  a  particular  chemical  attraction,  (the  force  of  the  attraction 
not  being  sufficient  to  overcome  cohesion,  or  to  destroy  some  chemical 
combination  in  which  the  substance  was  already  held,)  \\-ill  neverthe- 
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less  do  so  if  placed  in  contact  with  some  otber  body  which  is  in  the 
act  of  yielding  to  the  same  force.  Nitric  acid,  for  example,  does  not 
dissolve  pure  platinum,  which  may  '*  be  boiled  with  this  acid  without 
being  oxidized  by  it,  even  when  in  a  state  of  such  fine  division  that  it 
no  longer  reflects  light."  But  the  same  acid  easily  dissolves  silver. 
Now  if  an  alloy  of  sflver  and  platinum  be  treated  with  nitric  acid,  the 
acid  does  not,  as  might  naturally  be  expected,  separate  the  two  metals, 
dissolving  the  silver,  and  leaving  the  platinum ;  it  dissolves  both :  the 
platinum  as  well  as  the  silver  becomes  oxidized,  and  in  that  state  com* 
bines  with  the  undecomposed  portion  of  the  acid.  In  like  manner, 
**  copper  does  not  decompose  water,  even  when  boiled  in  dilute  sul- 
phuric acid,  but  an  alloy  of  copper,  zinc,  and  nickel,  dissolves  easily 
m  this  acid  with  evolution  of  hydrogen  gas."  These  phenomena  can- 
not be  explained  by  the  laws  of  what  is  termed  chemical  afiini^. 
They  point  to  a  peculiar  law,  by  which  the  oxidation  which  one  body 
suffers,  causes  another,  in  contact  with  it,  to  submit  to  the  same  change. 
And  not  only  chemical  composition,  but  chemical  decomposition,  is 
cs^able  of  being  similarly  propagated.  The  peroxide  of  hydrogen,  a 
compound  formed  by  hydrogen  with  a  greater  amount  of  oxygen  than 
the  quantity  necessary  to  form  water,  is  held  together  by  a  chemical 
attraction  of  so  weak  a  nature,  that  the  slightest  circumstance  is  suffi- 
cient to  decompose  it;  and  it  even,  though  very  slowly,  gives  off  oxygen 
and  is  reduced  to  water  spontaneously  (being,  I  presume,  decomposed 
by  the  tendency  of  its  oxygen  to  absoro  heat  and  assume  the  gaseous 
state j.  Now  it  has  been  observed,  that  if  this  decomposition  of  the 
peroxide  of  hydrogen  takes  place  in  contact  with  some  metallic  oxides, 
as  those  of  silver,  and  the  peroxides  of  lead  and  manganese,  it  super- 
induces a  corresponding  chemical  action  upon  those  substances ;  they 
also  give  forth  the  whole  or  a  portion  of  their  oxygen,  and  are  reduced 
to  the  metal  or  to  the  protoxide ;  although  they  do  not  undergo  this 
change  spontaneously,  and  there  is  no  chemical  affinity  at  work  to 
make  them  do  so.  Other  similar  phenomena  are  mentioned  by  Dr. 
Liebig.  "Now  no  other  explanation,"  he  observes,  "of  these  phe- 
nomena can  be  given,  than  that  a  body  in  the  act  of  combination  or 
decomposition  enables  another  body,  with  which  it  is  in  contact,  to 
enter  into  the  same  state.*' 

Here,  therefore,  is  a  law  of  nature  of  great  simplicity,  but  which, 
owing  to  the  extremely  special  and  limited  character  of  the  phenomena 
in  which  alone  it  can  be  detected  experimentally  (because  in  them 
alone  its  results  are  not  intermixed  and  blended  with  those  of  other 
laws),  had  been  very  little  recogn^ed  by  chemists,  and  no  one  could 
have  ventured,  on  experimental  evidence,  to  affirm  it  as  a  law  common 
to  all  chemical  action ;  owing  to  the  impossibility  of  a  rigorous  employ- 
ment of  the  Method  of  Difference  where  the  properties  of  different  kinds 
of  substance  are  involved,  an  impossibility  which  we  noticed  and  char- 
acterized in  a  previous  chapter.*  Now  this  extremely  special  and  ap- 
parently precarious  generalization  has,  in  the  hands  of  Liebig,  been 
converted  by  a  masterly  employment  of  the  Deductive  Method,  into  a 
law  pervading  all  nature,  in  die  same  way  as  gravitation  assumed  that 
character  in  ttie  hands  of  Newton ;  and  has  been  found  to  explain,  in 
the  most  unexpected  manner,  numerous  detached  generalizations  of  a 

*  Supra,  p.  239. 
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more  limited  kind,  reducing  the  phenomena  concerned  in  those  gener- 
alizations into  mere  ^gses  of  itself. 

The  contagious  influence  of  chemical  action  is  not  a  powerful  force, 
and  is  only  capable  of  overcoming  weak  affinities  :  we  may,  therefore, 
expect  to  find  it  principally  exemplified  in  the  decomposition  of  sub- 
stances which  are  held  together  by  weak  chemical  forces.  Now  the 
force  which  holds  a  compound  substance  together  is  generally  weaker, 
the  more  compound  the  substance  is ;  and  organic  products  are  the  most 
compound  substances  known,  those  which  have  the  most  complex 
atomic  constitution.  It  is,  therefore,  upon  such  substances  ihat  the 
self-propagating  power  of  chemical  action  is  likely  to  exert  itself  in 
the  most  marked  manner.  Accordingly,  first,  it  explains  the  remark- 
able laws  of  fermentation,  and  some  of  tbose  of  putrefiiction.  "  A  little 
leaven,''  that  is,  dough  in  a  certain  state  of  chemical  action,  impresses 
a  similar  chemical  action  upon  **  the  whole  lump."  The  contcu^t  of  any 
decaying  substance,  occasions  the  decay  of  matter  previously  sound. 
Again,  yeast  is  a  substance  actually  in  a  process  of  decomposition  firom 
the  action  of  air  and  water,  evolving  carbonic  acid  gas.  Sugar  is  a 
substance  which,  from  the  complexity  of  its  composition,  has  no  great 
energy  of  coherence  in  its  existing  form,  and  is  capable  of  being  easily 
converted  (by  combination  with  Sie  elements  of  water)  into  carbonic 
acid  and  alcohok  Now  the  mere  presence  of  yeast,  the  mere  proxim- 
ity of  a  substance  of  which  the  elements  are  separating  from  each 
other,  and  combining  with  the  elements  of  water,  causes  sugar  to  un- 
dergo the  same  change,  giving  out  carbonic  acid  gas,  and  becoming 
alcohol.  It  is  not  the  elements  contained  in  the  yeast  which  do  this. 
"  An  aqueous  infusion  of  yeast  may  be  mixed  with  a  solution  of  suear* 
and  preserved  in  vessels  from  which  the  air  is  excluded,  without  eiuier 
experiencing  the  sliehtest  change."  Neither  does  the  insoluble  resi- 
due of  the  yeast,  alter  being  treated  with  water,  possess  the  power 
of  exciting  fermentation.  It  is  not  the  yeast  itself,  therefore ;  it  is 
the  yeast  in  a  state  of  decomposition.  The  sugar,  which  would  not 
decompose  and  oxidize  by  the  mere  presence  of  oxyeen  and  water^ 
is  induced  to  do  so  when  another  oxidation  is  at  work  in  the  midst 
of  it. 

By  the  same  principle  Liebig  is  enabled  to  explain  malaria;  the 
pernicious  influence  ot  putrid  substances ;  a  variety  of  poisons;  conta- 
gious diseases ;  and  other  phenomena.  Of  all  substances,  those  com- 
posing the  animal  body  are  the  most  complex  in  their  composition,  and 
m'the  least  stable  condition  of  union.  Ine  blood,  in  particular,  is  the 
most  unstable  compoimd  known.  What,  therefore,  can  be  less  sur- 
prising than  that  gaseous  or  other  substances,  in  the  act  of  undergoing 
the  chemical  changes  which  constitute,  for  instance,  putrefaction, 
should,  when  brought  into  contact  with  the  tissues  by  respiration  or 
otherwise,  and  still  more  when  introduced  by  inoculation  into  the  blood 
itself  impress  upon  some  of  the  particles  a  chemical  action  similar  to 
its  own ;  which  is  propagated  in  like  manner  to  other  particles,  until 
the  whole  system  is  placed  in  a  state  of  chemical  action  more  or  less 
inconsistent  with  the  chemical  conditions  of  vitality. 

Of  the  three  modes  in  which  we  observed  in  the  last  chapter  that  the 
resolution  of  a  wecial  law  into  more  general  ones  may  take  place,  this 
•peculation  of  Liebig  exemplifies  the  second.  The  laws  explained 
are  such  as  this*  that  yeast  puts  sugar  into  a  state  of  fermentatioa. 
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B^Aween  tlie  reniote  cftude,  the  presence  of  yetuit,  and  tbe  conseqiietil 
fennentation  of  the  su^,  there  has  been  interpolated  a  pTOximate 
ealise,  the  chemical  action  between  the  particles  of  tbe  yeast  and  the 
elements  of  air  and  water.  Tbe  special  law  is  thus  resolred  into  two 
others,  more  general  than  itself:  the  first,  that  veast  is  deoomposed  bj 
the  presence  of  air  and  water ;  the  second,  Uiat  matter  undergoing 
chemical  action  has  a  tendency  to  produce  similar  chemical  action  in 
other  matter  in  contact  with  it.  But  while  the  investigation  thus  aptly 
exhibits  the  second  mode  of  the  resolution  of  a  complex  law,  it  no  less 
happily  exemplifies  the  third ;  the  subsumption  of  special  laws  under 
^  TbtOTe  general  law^  by  gatheiin?  them  up  into  one  more^comprehen* 
sJTe  expression  which  includes  tnem  all.  For  the  curious  fact  of  the 
contagious  nature  of  chemical  action  was  only  raised  into  a  law  of  all 
chemical  action  by  these  very  investigations ;  just  as  the  Mewtoniaa 
iKttraction  was  only  recognised  as  a  law  of  all  matter  when  it  was 
Ibimd  to  explain  the  phenomena  of  terrestrial  gravity.  Previously  to 
Liebig*s  investigations,  the  property  in  question  had  only  been  observed 
in  a  few  special  cases  of  chemical  action;  but  when  his  deductive 
te&sonings  had  established  that  innumerable  effects  produced  upon 
tveftk  compounds,  by  substances  none  of  whose  known  peculiarities 
Wdnld  account  for  their  having  such  a  power,  might  be  explained  by 
iSoiisid^ring  the  Supposed  special  property  to  exist  in  all  those  esses, 
these  numerous  generalizations  on  separate  substances  were  brought 
together  itito  otie  law  of  chemical  action  in  general:  the  peculiarities 
crthe  various  substances  being,  in  fkct,  eliminated,  just  as  the  New- 
tonian deduction  eliminated  mmi  the  instances  of  terrestrial  gravity 
Hie  cii^umstance  of  proximity  to  the  earth. 

§  2.  Another  of  Liebig's  speculations,  which,  if  it  should  ultimately 
bd  fbund  to  agree  with  all  the  fkcts  of  the  extremely  complicated 
phenomenon  to  which  it  telates,  will  constitute  one  of  the  finest 
examples  of  the  Deductive  Method  upon  record,  irt  his  theory  of  respi- 
tiitibti. 

The  #cLcts  of  fespitation,  er  in  other  words  the  special  laws  which 
Liebig  has  attempted  to  explain  from,  and  resolve  into,  more  general 
ohes,  are,  that  the  blood  in  passing  thtougb  the  lungs  absorbs  oxygen 
and  gives  out  carbonic  licia  gas,  changing  thereby  its  color  from  a 
blackish  puifple  to  a  brilliant  red^  The  absorption  and  exhalation  are 
evidently  chemical  phenomena ;  and  the  carbon  of  the  ciarbonic  acid 
must  have  beeil  derived  f^om  the  body,  that  is,  must  have  been  ab- 
IK>rbed  by  thb  blood  from  the  substanoei  with  which  it  cttaie  into 
cibhtactih  its  passage  through  the  organism*  Reqiured  to  find  the 
itttetmediate  links,  the  precise  nature  of  the  two  chemical  actions  which 
Ittke  place ;  firsts  ^e  absorption  of  the  carbon  or  of  the  carbonic  add 
by  the  blood,  in  its  circulation  through  tbe  body  5  next»  the  excreiioin 
d£  the  carbon,  or  the  exchange  <^  the  carbonic  acid  for  oxygen,  in  its 
J»68sage  through  the  lungs. 

Dr.  Liebig  believes  himself  to  have  found  the  solution  of  this  vesotft 
qtuBstio  in  a  class  of  chemical  actions  in  which  scarcely  any  less  acute 
iihd  accurate  inquirer  would  have  thought  of  looking  for  it. 

Blood  is  composed  of  two  parts,  the  serum  and  Uie  globales.  Tbe 
H^um  absorbs  and  holds  in  solution  carbonic  acid  in  great  quantity, 
•^t  has  no  tendency  etthef  to  part  with  it  or  to  absori>  oxygen.     The 
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j^ebule^,  thereforp,  are  ooncluded  to  be  the  portion  of  the  Uood  wbidi 
18  operative  in  respiratioiL.  Tlieso  globules  conlEui  a  certain  quantitT 
of  iron,  which  fixim  chemical '  testa  is  inferred  to  be  in  the  state  ^ 
oxide. 

Dr.  Liebig  recognized,  in  the  known  diemical  properties  of  the 
oxides  of  iron^  lawa  which,  if  followed  out  deductively,  would  lead  to 
the  prediction  of  the  precise  series  of  pheocmena  which  respiratioa 
exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  peroxide.  In  the 
arterial  blood  the  iron  is  in  the  form  of  peroxide :  in  ^e  venous  blood 
we  have  no  direct  evidence  which  of  the  oxides  is  present,  but  the 
considerations  to  be  presently  stated  will  prove  that  it  is  the  protoxidot 
As  arterial  and  venous  blood  are  in  a  perpetual  state  of  alternate  con- 
version into  one  another,  the  question  arises,  under  what  circumstances 
the  protoxide  of  iron  is  capable  of  being  eonvetted  into  the  peroxide, 
and  vice  ver^d.  Now  the  protoxide  readily  combines  with  oxygen  in 
the  presence  of  water,  forming  the  hydrated  peroxide  x  these  condir 
cions  it  finds  in  pasaing  through  the  lungs ;  it  derives  oxygen  from  th^ 
air,  and  finds  water  in  the  blood  itself.  This  would  already  explain 
one  portion  of  the  phenomena  of  respiration.  But  the  arterial  blood, 
in  quitting  the  lungs,  is  charged  with  hydrated  peroxide:  in  what 
manner  is  the  peroxide  brought  back  to  its  former  state  t 

The  chemical  conditions  for  the  reduction  of  the  hydrated  peroxide 
into  the  state  of  protoxide,  are  precisely  those  which  the  blood  meet* 
with  in  circulating  through  the  body ;  namely,  contact  with  organic 
compounds. 

Hydrated  peroxide  of  iron,  when  treated  with  organic  compounds 
(yvhere  no  sulf>hur  is  present)  gives  foith  oxygen  and  water,  whicb 
oxygen,  attracting  the  caibon  from  the  organic  substance,  becomes 
caxbooic  actd ;  while  the  peroxide,  being  reduced  to  the  state  of  prot* 
oxide,  combines  with  the  carbonic  acid,  and  becomes  a  carbonate. 
Now  this  carbonate  needs  only  come  again  into  contact  vntfa  oxygen 
mid  water  to  be  decomposed ;  the  carbonic  acid  being  given  off,  and 
the  protoxide,  by  the  absorption  of  oxygen  and  water,  becoming  again 
the  hydrated  peroxide. 

The  mysterious  chemical  phenomena  connected  with  respiration 

csjk  now,  by  a  beautiful  deductive  process,  be  completely  explained. 

The  arterial  blood,  containing  iron  m  the  form  of  hydrated  peroxide, 

pasees  into  the  capillaries,  where  it  meets  widi  the  decaying  tissues, 

receiving  also  in  its  course  certain  non-azotized  but  highly  carbonized 

^niTttal  products,  in  paiticular  the  bile.     In  these  it  finds  the  precise 

conditions  required  for  decomposing  ihe  peroxide  into  oxygen  and  the 

protoxide.     The  oxygen  combines  with  the  carbon  of  the  decaying 

tissues,  and  fonns  carbonic  acid,  which,  aldbough  insufficient  in  amoant 

to  neutralize  the  whole  of  the  protoxide,  combines  with  a  portion  (one* 

fourth)  of  it,  and  returns  in  the  form  of  a  carbonate,  along  with  the 

other  three-fourths  of  the  protoxide,  through  the  venous  system  into 

the  lungs.     There  it  again  meets  with  oxygen  and  water :  the  free 

protoxide  becomes  hydrated  peroxide;   the  carbonate  of  protoxide 

parts  ividi  its  carbonic  acid^  ana  by  absorbing  oxygen  and  water,  enters 

aJaa  into  the  state  of  hydrated  peroxide.     The  beat  evolved  in  the 

^snsition  from  protoxide  to  peroxide,  as  well  as  in  the  previous  oxida^ 

tion  of  the  carbon  contained  in  the  tissues,  is  considered  by  Liebig  aa 
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die  cause  which  sustains  the  temperature  of  the  body.     But  into  this 
portion  of  the  speculation  we  need  not  enter.* 

This  example  displays  the  second  mode  of  resolving  complex  laws, 
by  the  interpolation  of  intermediate  links  in  the  chain  of  causation ; 
and  some  of  the  steps  of  the  deduction  exhibit  cases  of  the  first  mode, 
that  which  mfers  the  joint  effect  of  two  or  more  causes  irom  their 
separate  effects ;  but  to  trace  out  in  detail  these  exemplifications  may 
be  left  to  the  intelligence  of  the  reader.  The  third  mode  is  not  em- 
ployed in  this  example,  since  the  simpler  laws  into  which  those  of 
respiration  are  resolved  (the  laws  of  the  chemical  action  of  the  oxides 
of  iron)  were  already  known  laws,  and  did  not  acquire  any  additional 
generality  firom  their  employment  in  the  present  case. 

§  3.  The  property  which  salt  possesses  of  preserving  animal  sab- 
stances  firom  putrefaction  is  resolved  by  Liebig  into  two  more  general 
laws,  the  strong  attraction  of  salt  for  water,  and  the  necessity  of  the 
presence  of  water  as  a  condition  of  putrefaction.  The  intermediate 
phenomenon  which  ia  interpolated  between  the  remote  cause  and  the 
effect,  can  here  be  not  merely  inferred  but  seen ;  for  it  is  a  familiar 
fact,  that  flesh  upon  which  salt  has  been  thrown  is  speedily  found 
swimming  in  brine. 

The  second  of  the  two  factors  (as  they  may  be  termed)  into  which 
the  preceding  law  has  been  resolved,  the  necessity  of  water  to  putre- 
faction, itself  affords  an  additional  example  of  the  Kesolution  of  Lawa. 
The  law  itself  is  proved  by  the  Method  of  Difference,  since  flesh  com- 
pletely dried  and  kept  in  a  dry  atmosphere  does  not  putrefy,  as  we 
see  in  the  case  of  dried  provisions,  and  human  bodies  in  very  dry 
climates.  A  deductive  explanation  of  this  same  law  results  finom 
Liebig's  speculations.  The  putrefaction  of  animal  and  other  azotized 
bodies  is  a  chemical  process,  by  which  they  are  graduaUy  dissipated  in 
a  gaseous  form,  chiefly  in  that  of  carbonic  acid  and  ammonia ;  now  to 
convert  the  carbon  of  the  animal  substance  into  carbonic  acid  requires 
oxygen,  and  to  convert  the  azote  into  ammonia  requires  hydrogen, 
which  are  the  elements  of  water.  The  extreme  rapidity  of  the  putre- 
faction of  azotized  substances,  compared  with  the  gradual  decay  of 
non-azotized  bodies  (such  as  wood  and  the  like)  oy  the  action  of 
oxygen  alone,  is  explained  by  Liebig  from  the  general  law  that 
substances  are  much  more  easily  decomposed  by  the  action  of  two 
difierent  affinities  upon  two  of  their  elements,  than  by  the  action  of 
only  one. 

The  purgative  effect  of  salt  with  alkaline  bases,  when  administered 
in  concentrated  solutions,  is  explained  by  Liebig  from  the  two  follow- 
ing principles:  Animal  tissues  (such  as  the  stomach)  do  not  absorb 
concentrated  solutions  of  alkaline  salts ;  and  such  solutions  do  dissolve 
the  solids  contained  in  the  intestines.  The  simpler  laws  into  which 
the  complex  law  is  here  resolved,  are  the  second  of  the  two  foregoing 

*  As  corroborating  the  opinion  of  Liebig  that  the  protoxide  of  iron  in  the  venoua  blood 
!•  only  partially  caibonated,  the  fact  has  been  suggested  that  the  system  shows,  graet  readi> 
tiess  to  absorb  an  extra  quantity  of  carbonic  acid,  as  furnished  in  effervescing  drinks.  In 
such  cases  the;  acid  must  combine  with  something,  and  that  somethkig  is  probably  the  free 
protoxide.  It  would  be  worth  ascertaining  whether  the  protoxide  itself  or  its  carbonate 
Las  the  greater  facility  in  absorbing  oxygen  and  turning  itself  into  hydrated  peroxide  in 
the  lungs.  If  the  carbonate,  then  the  tieneficial  effect,  on  the  animal  economy,  of  diioka 
which  give  an  artificial  supply  of  carbonic  acid  to  the  system,  would  be,  to  that  ezteot 
deductively  demonstrated. 
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principles  combined  with  a  third,  namely,  that  the  peristaltic  contrac- 
tion acts  easily  upon  substances  in  a  state  of  solution.  The  negative 
general  proposition,  that  animal  substances  do  not  absorb  these  salts, 
contributes  to  the  explanation  by  accounting  for  the  absence  of  a 
counteracting  cause,  namely,  absorption  by  the  stomach,  which  in  the 
case  of  other  substances  possessed  of  the  requisite  chemical  properties, 
interferes  to  prevent  them  from  reaching  the  substances  which  they 
are  destined  to  dissolve. 

§  4.  From  the  foregoing  and  similar  instances,  we  may  see  the  im- 
portance, when  a  law  of  nature  previously  unknown  has  been  brought 
to  light,  or  when  new  light  has  been  thrown  upon  a  known  law  by 
experiment,  of  examining  all  cases  which  present  the  conditions  neces- 
sary for  bringing  that  law  into  action ;  a  process  necessarily  fertile  in 
demonstrations  of  special  laws  previously  unsuspected,  and  explana- 
tions of  others  already  empirically  known.  * 

For  instance,  Faraday  discovered  by  experiment,  that  voltaic  elec- 
tricity could  be  evolved  from  a  natural  magnet,  provided  a  conductmg 
body  were  set  in  motion  at  right  angles  to  the  direction  of  the  magnet; 
and  this  he  found  to  hold  not  only  of  small  magnets,  but  of  that  great 
magnet,  the  earth.  The  law  being  thus  established  experimentally, 
that  electricity  is  evolved,  by  a  magnet,  and  a  conductor  moving  at 
right  angles  to  the  direction  of  its  poles,  we  may  now  look  out  for  fresh 
instances  in  which  these  conditions  meet.  Wherever  a  conductor 
moves  or  revolves  at  right  angles  to  the  direction  of  the  earth's  magnetic 
poles,  there  we  may  expect  an  evolution  of  electricity.  In  the  northern 
regions,  where  the  polar  direction  is  nearly  perpendicular  to  the  hori- 
zon, all  horizontal  motions  of  conductors  will  produce  electricity ;  hori- 
zontal wheels,  for  example,  made  of  metal ;  likewise  all  running  streams 
will  evolve  a  current  of  electricity  which  will  circulate  round  them ; 
^nd  the  air  thus  charged  with  electricity  may  be  one  of  the  causes  (ji 
the  Aurora  Borealis.  In  the  equatorial  regions,  on  the  contrary,  upright 
wheels  placed  parallel  to  the  equator  will  originate  a  voltaic  circuit, 
and  waterfalls  will  naturally  become  electric. 

For  a  second  example;  it  has  recently  been  found,  chiefly  by  the 
researches  of  Professor  Graham,  that  gases  have  a  strong  tendency  to 
permeate  animal  membranes,  and  diffuse  themselves  through  the  spaces 
which  such  membranes  enclose,  notwithstanding  the  presence  of  other 
ffases  in  those  spaces.  Proceeding  from  this  general  law,  and  review- 
ing a  variety  of  cases  in  which  gases  lie  contiguous  to  membranes,  we 
are  enabled  to  demonstrate  or  to  explain  the  following  more  special 
laws :  1st.  The  human  or  animal  body,  when  surrounded  with  any  gas 
not  already  contained  within  the  body,  absorbs  it  rapidly ;  such,  for 
instance,  as  the  gases  of  putrefying  matters :  which  helps  to  explain 
malaria.  2d.  The  carbonic  acid  gas  of  effervescing  dnnks,  evolved 
in  the  stomach,  permeates  its  membranes,  and  rapidly  spreads  through 
the  system,  where,  as  suggested  in  a  former  note,  it  probably  combines 
with  the  iron  contained  in  the  blood.  3d.  Alcohol  taken  into  the 
stomach  (the  temperature  of  the  stomach  is  above  the  boiling  point  of 
pure  alcohol,)  passes  into  vapor  and  spreads  through  the  system  with 
great  rapidity;  (which  combined  with  the  high  combustibility  of  alco- 
hol, or  in  other  words  its  ready  combination  with  oxygen,  may  perhaps 
help  to  explain  the  bodily  warmth  immediately  consequent  on  drinking 
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f^irituous  liquors.)  4tli.  In  any  state  of  the  Vody  in  which  peculiiir 
gaflea  are  formed  withixi  it,  these  will  rapidly  exhide  through  all  paits 
of  the  hody ;  and  hence  the  ramdity  with  whic^,  i^  certain  states  c^ 
disease,,  the  surrounding  atmosphere  becomes  tainted.  5tl^.  The  put^ 
&ction  of  the  interior  parts  of  a  carcass  virill  proceed  as  rapidly  as  tni^t  ol 
the  exterior,  from  the  ready  passage  outwards  of  the  gaseous  products^ 
$th.  The  exchange  of  oxygen  and  carbonic  acid  in  the  lungs  is  not  pre* 
vented  but  rather  promoted,  by  the  intervention  of  the  membrane  of 
the  lungs  and  the  coats  of  the  blood  vessels  between  the  blood  and  the 
air.  It  is  necessary,  however,  that  there  should  be  a  substance  in  the 
blood  with  which  the  oxygen  of  the  air  may  immediately  combine^ 
otherwise,  instead  of  passing  into  the  blood,  it  would  permeate  the 
^hple  organism ;  and  it  is  necessary  that  the  carbonic  acid,  as  it  if 
formed  in  the  capillaries,  should  also  find  a  substance  in  the  blood  witl^ 
which  it  can  combine ;  otherwise  it  would  leave  the  body  at  all  points, 
instead  of  being  discharged  through  the  lungs. 

I  5.  The  following  is  a  deduction  which  copfirms,  by  explaining,  the 
old  but  not  undisputed  empirical,  generalization  that  soda  powders 
weaken  the  human  system.  These  powders,  consisting  of  a  niixture 
of  tartaric  acid  with  bicarbonate  of  soda,  from  .which  the  carbonic  acid 
is  set  free,  must  pass  into  the  stomach  aa«  tartrate  of  soda.  Novy^, 
neutral  tartrates,  dtrates,  and  acetates  of  the  aikalis  are  found,  in  their 
passs^e  through  the  system,  to  be  changed  intp  carbonates  j  and  t^ 
convert  a  taitrate  into  a  carbonate  requires  an  additional  quantity  of 
oxygon,  the  abstraction  of  which  must  lessen  the  oxygen  destined  for 
assimilation  with  the  blood,  and  to  the  qu^tity  of  which  the  vigorous 
jsction.  of  the  human  system  is  propordonaL 

The  instances  of  new  theories  agreeing  willi  and  explaining  old  emr 
piricisms,  are  innumerable.  All  the  just  remarjis  made  by  experienced 
persons  on  humaii  character  and  conduct,  arp  so  many  special  laws, 
which  the  general  laws  of  the  human  mind  explain  and  resolve.  Th^ 
empirical  generalizations  on  which  the  operations  of  the  arts  hay^ 
usually  been  founded,  are  continually  justified  and  confirmed  on  the 
one  hand,  or  rectified  and  improved'  on  the  other,  by  th^  discovery  of 
the  simpler  scientific  laws  on  which  the  e$,cacy  of  those  operations 
depends.  T^e  effects  of  the  rotation  of  crops,  of  tlie  various  manures, 
and  the  other  processes  of  improved  agriculture,  have  beei^,  for  th^ 
first  time,  resolved  in  our  own  day  ii^to  kno^n  laws  of  cheinical  and 
organic  action,  by  Davy  and  Liebig.  The  processes  of  the  healing 
art  are  even  now  mostly  empirical ;  their  eificacy  is  concluded*  in  each 
instance,  from  a  special  and  most  precarious  ^xperim,ental  generaliza- 
tion :  but  as  science  advances,  in  discovering  ^he  simple  laws  of  chem* 
istry  and  physiology,  progress  is  made  in  ascertaining  the  intermediate 
links  in  the  series  <^  phenomena,  an4  the  more  general  laws  on  which 
they  depend :  and  thus,  y^hile  the  pld  processes  are  ej^iier  exploded, 
or  their  efficacy,  i^  so  far  as  real,  explained,  improved  proceases* 
founded  0J9  the  J^aowledge  of  proximate  cai^ses,  are  continually  sug- 
jgested  and  farougVt  into  uso/     M^y  .even  of  t^e  Irutjis  of  geometry 

*  It  was  tm  old  |^ne\nilization  in  sur^^ery,  that  tight  bandaging  had  a  tendency  to  prevent 
or  disainate  local  inflaminations.  This  sequence  hieing,  in  the  progress  of  physiologici) 
tuiowieage,  sesoWed  into  more  geiiersl  l&vs.  lei  to  the  important  surgical  itxventiaii 
recently  made  by  Dr.  Amott,  the  treatment  of  local  inflammation  and  tumors  by  means  <tf 
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inteite  generalizBtions  from  experience  before  tJiey  were  ^deduced  from 
first  principles.  The  quadrature  of  the  cycloid  was  first  effected  by 
measurement,  or  rather  by  weighing  a  cycloidal  card,  and  comparing 
Its  weight  with  that  of  a  piece  of  similar  card  of  known  dimensions. 

§  5..  To  the  foregoing  exi^fnples  from  physical  science,  Yet  us  add  an* 
difher  from  mental.     The  following  is  One  'd£  the  ^nmle  laws  of  mind : 
ideas  t>f  a  pleamirable  or  painful  chtoicter  fbwn  associations  more  easily 
«rid  strongly  than  other  ideas,  that  is,  they  bedome  associated  after  fewer 
Vepetitions,  and  the  association  is  more  durable,     t'his  is  an  experi- 
mental \kWf  groiinded  upon  the  Method  of  Difference.     By  deduction 
from  this  law,  many  of  the  more  special  laWs  which  ex^ertence  shows 
to  exist  among  particular  'mental  phenomena  may  be  demonstrated 
and  explained : — ^the  ease  and  rapidity,  for  instance,  With  whfich  thought 
connected  with  our  passions  or  our  more  cherished  interests  are  exci- 
ted, and  the  firm  hold  which  the  facts  relating  to  them  have  on  oi^ 
fncmdry ;   the  vivid  recollection  we  'retain  of  minute  circiflnstances 
"which  accompanied  any  object  or  event  that  deeply  interested  us,  and 
of  "the  times  and  places  in  which  we  have  been  very  happy  or  very 
inlserable;  the  horror  with  which  we  view  the  accidental  instru- 
ment of  any  occurrence  which  shocked  us,  or  the  locality  where  it 
took  place,  and  the  pleasure  we  derive  firom  any  memorial  of  past 
enjoyment ;  all  these  effects  being  proportional  to  the  sensibility  of 
the  individual  mind,  and  to  the  consequent  intensity  of  the  pain  o^r 
pleasure  irum  which  the  association  origmated.    It  has  been  suggested 
by  the  able  writer  of  a  biographical  sketch  of  Dr.  Priestley,  in  one  of 
our  monthly  periodicals,  that  the  same  elementary  law  of  our  mental 
constitution,  suitably  followed  out,  woiild  explain  a  variety  of  mental 
phenomena  hitherto  inexplicable,  and  in  particular  some  of  the  funda- 
mental diversities  of  human  character  and  genius.    Chir  associations 
being  of  two  sorts,  either  between  synchronous,  or  between  successive 
impressions ;  and  the  influence  of  the  law  which  renders  associations 
stronger  in  proportion  to  the  pleasurable  or  painful  character  of  the 
itnpressions,  oeing  felt  with  peculiar  force  in  me  synchronous  class  of 
associations  ;  it  is  remarked  by  the  writer  referred  to,  that  in  minds  of 
strong  organic  sensibility  Eynchronous  associations  will  be  likely  to 
predominate,  producing  a  tendency  to  conceive  things  in  pictures  and 
in  the  concrete,  clothed  in  aU  their  attributes   and  circumstances,  a 
mental  habit  which  is  commonly  called  Imagination,  and  is  one  of  the 
peculiarities  of  the  painter  and  the  poet ;  while  persons  of  more  moder- 
ate  susceptibility  to  pleasure  and  pain  will  have  a  tendency  to  asso- 
ciate facts  chiefly  in  the  order  of  their  succession,  and  if  they  possess 
mental  superiority^  will  addict  themselves  to  history  or  science  rather 
than  to  creative  art.     This  interesting  speculation  the  author  of  the 
present  work  has  endeavored,  on  another  occasion,  to  pursue  further, 
and  to  explain,  by  means  of  it,  the  leading  peculiarities  of  the  poetical 
temperament.    It  is  at  least  an  example  which  may  serve,  instead  of 
'many  others,  to  show  the  extensive  scope  which  exists  for  deductive 

an  eqnahle  prassare,  produced  bf  a  bladder  partiallj  filled  wHh  air.  The  pressure,  by 
iieoping  bacK  the  blood  from  the  part  prevents  the  inflammation,  or  the  tumor,  from  being 
nontiahed :  in  the  ^ase  of  inflammation,  it  removes  the  stimulus,  which  the  organ  is  unfit 
to  receive :  in  the  eake  of  tumors,  by  keeping  back  the  nutritive  fluid,  it  cansee  the  absorp- 
tion of  BtttteTto  exceed  the  supply,  ancfthe  diseased  laeae  i»  gradually  absorbed  and  dn- 
appearm. 
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investigation  in  the  important  and  so  eminently  imperfect  Science  of 
Mind. 

§  7.  The  copiousness  with  which  I  have  exemplified  the  discovery 
and  explanation  of  special  laws  of  phenomena  by  deduction  from  sim- 
pler and  more  general  ones,  was  prompted  by  a  desire  to  characterize 
clearly,  and  place  in  its  due  position  of  importance,  the  Deductive 
Method ;  which,  in  the  present  state  of  knowledge,  is  destined  irrevo- 
cably to  predominate  in  the  course  of  scientific  investigation  from  this 
time  forward.  A  revolution  is  peaceably  and  progressively  effecting 
itself  in  philosophy,  the  reverse  of  that  to  which  Bacon  has  attached  his 
name.  That  great  man  changed  the  method  of  the  sciences  from 
deductive  to  experimental,  and  it  is  now  rapidly  reverting  from  experi- 
mental to  deductive.  But  the  deductions  which  Bacon  s^olished  were 
from  premisses  hastily  snatched  up,  or  arbitrarily  assumed.  The  prin- 
ciples were  neither  established  by  legitimate  canons  of  experimental 
inquiry,«nor  the  results  tested  by  tbat  indispensable  element  of  a 
rational  Deductive  Method,  verification  by  specific  experience.  Be- 
tween the  primitive  Method  of  Deduction  and  that  which  I  have 
attempted  to  define,  there  is  all  the  difference  which  exists  between 
the  Aristotelian  physics  and  the  Newtonian  theory  of  the  heavens. 

That  the  advances  henceforth  to  be  expected  even  in  physical,  and 
still  more  in  mental  and  social  science,  will  be  chiefly  the  result  of 
deduction,  is  evident  from  the  general  considerations  already  adduced. 
Among  subjects  really  accessible  to  our  faculties,  those  which  stUl 
remain  in  a  state  of  dimness  and  uncertainty  (the  succession  of  their 
phenomena  not  having  yet  been  brought  under  fixed  and  recognizable 
laws)  are  mostly  those  of  a  very  complex  character,  in  which  many 
agents  are  at  work  together,  and  their  effects  in  a  constant  state  ca 
blending  and  intermixture.  The  disentangling  of  these  crossing  threads 
is  a  task  attended  with  difliculties  which,  as  we  have  already  shown, 
are  susceptible  of  solution  by  ^  the  instrument  of  deduction  alone. 
Deduction  is  the  great  scientific  work  of  the  present  and  of  future 
ages.  The  portion  henceforth  reserved  fi>r  specific  experience  in  the 
achievements  of  science,  is  mainly  that  of  suggesting  hints  to  be  fol- 
lowed up  by  the  deductive  inquirer,  and  of  confirming  or  checking  his 
conclusions. 


CHAPTER  XIV. 

OF  THE  LIMITS  TO  THE  EXPLANATfON  OP  LAWS  OF  NATORE;  AND  OF 
HYPOTHESES. 

§  1.  The  preceding  considerations  have  led  us  to  recognize  a  dis- 
tinction between  two  kinds  of  laws,  or  observed  uniformities  in  nature: 
ultimate  laws,  and  what  may  be  termed  derivative  laws.  Derivative 
laws  are  such  as  are  deducible  from,  and  may,  in  any  of  the  modes 
which  we  have  pointed  out,  be  resolved  into,  other  and  more  general 
ones.  Ultimate  laws  are  those  which  cannot.  We  are  not  sure  that 
any  of  the  uniformities  which  we  are  yet  acquainted  with  are  ultimate 
laws ;  but  we  know  that  there  must  be  ultimate  lavra  ;  and  that  every 
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resolation  of  a  derivative  law  into  more  general  laws,  brings  us  nearer 
to  them. 

Since  we  are  continually  diacovering  that  uniformitieg,  not  previoualy 
known  to  be  other  than  ultimate,  are  derivative,  and  resolvable  into 
more  general  laws;  since  (in  other  words)  we  are  continually  discover- 
ing an  explanation  of  some  sequence,  which  was  previously  known  only 
as  a  fact;  it  becomes  an  interesting  question  whether  there  are  any  ne- 
cessary limits  to  this  philosophical  operation,  or  whether  it  may  proceed 
until  all  the  uniform  sequences  in  nature  are  resolved  into  some  one 
universal  law.  For  this  seems,  at  first  sight,  to  be  the  ultimatum 
towards  which  the  progress  of  induction,  by  the  Deductive  Method 
resting  on  a  basis  of  observation  and  experiment,  is  progressively 
tending.  Projects  of  this  kind  were  universal  in  the  infancy  of  philo- 
sophy; any  speculations  which  held  out  a  less  brilliant  prospect,  being 
in  those  early  times  deemed  not  wor^h  pursuing.  And  the  idea 
receives  so  much  apparent  countenance  from  the  nature  of  the  most 
remarkable  achievements  of  modern  science,  that  speculators  are  even 
now  constantly  rising  up  (more  often  on  the  continent  of  Europe  than 
in  this  island)  who  profess  either  to  have  solved  the  problem,  or  to 
suggest  modes  in  which  it  may  one  day  be  solved.  Even  where  pre- 
tensions of  this  magnitude  are  not  made,  the  character  of  the  solutions 
which  are  given,  or  sought,  of  particular  classes  of  phenomena,  often 
involves  such  conceptions  of  what  constitutes  explanation,  as  would 
render  the  notion  of  explaining  all  phenomena  whatever  by  means  of 
some  one  cause,  or  law,  perfectly  admissible. 

S  2.  It  is,  therefore,  useful  to  remark,  that  the  ultimate  Laws  of  Na 
ture  "cannot  possibly  be  less  numerous  than  the  distinguishable  sensatibna 
or  other  feehngs  of  our  nature ; — ^those,  I  mean,  which  are  distinguishable 
from  one  another  in  quality,  and  not  merely  in  quantity  or  degree.  For 
example ;  lince  there  is  a  phenomenon  sui  generis,  called  color,  which 
our  consciousness  testifies  to  be  not  a  particular  deg^e  of  some  other 
phenouenon,  is  heat,  or  odor,  or  motion,  but  intrinsically  unlike  all 
others,  it foUowh that  there  are  ultimate  laws  of  color;  that,  although 
the  facts  i£  color  may  admit  of  explanation,  they  never  can  be  ex- 
plained from  laws  tf  heat  or  odor  alone,  or  of  motion  alone,  but  that 
however  far  tho  explbnation  may  be  carried,  there  will  always  remain 
in  it  a  law  of  cohr.  I  do  not  mean  that  it  might  not  possibly  be  shown 
that  some  other  p^nome^on,  some  chemical  or  mechanical  action,  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phenomenon 
of  color.  But  although  this,  if  proved,  would  be  an  important  exten- 
sion of  our  knowledge  of  native,  it  would  not  explain  now  or  why  a 
motion,  or  a  chemical  actbn,  should  produce  a  sensation  of  color ;  and 
however  diligent  mi^ht  be  our  scrutiny  of  the  phenomena,  whatever 
number  of  hidden  links  we  might  detect  in  the  chain  of  causation 
terminating  in  the  color,  the  laat  hnk  would  still  be  a  law  of  color,  not 
a  law  of  motion,  nor  of  any  other  phenon^non  whatever.  Nor  does  this 
observation  apply  only  to  color,  as  con^ared  with  any  other  of  the  great 
classes  of  sensations ;  it  applies  to  every  particular  color,  as  compared 
with  others.  White  color  can  in  no  manner  be  explained  exclusively 
by  the  laws  of  the  production  of  red  color.  In  any  attempt  to  explain  it, 
we  cannot  but  introduce,  as  one  element  of  the  explanation,  the  prop- 
mdon  that  some  antecedent  or  other  produces  the  sensation  of  white. 
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The  ideal  limit,  therefore,  of  the  explanation  of  natural  phenomeaa 
(towards  which  as  towards  other  ideal  limits  we  are  constantly  CendiBgy 
Mdt^ottt  the  prospect  of  ever  completely  attaining  it,)  would  be  to  riiow 
that  each  distinguishable  Tariety  of  oicr  sensationB,  or  other  states  of 
'fcottsciousness,  has  only  one  sort  of  cail«e ;  that,  Ibr  example,  wfaenew 
we  perceive  a  Whke  oolort  there  Is  some  one  condition  or  aet  of  con- 
ditiofis  which  is  always  present,  and  ^e  presence  of  which  alwafn 
produces  in  ns  that  sensation.  As  long  as  llieiie  ane  several  known 
modes  of  production  a£  a  phenomenon,  (severed  different  substaoicQi, 
tbr  instance,  which  have  the  property  of  whiteness,  and  between 
which  we  cannot  trace  any  other  resemblance)  so  long  it  is  not  im- 
I^Oflsible  that  one  c^  these  modes  of  production  may  be  resolved 
into  anollier,  or  that  all  of  ^em  may  be  resolved  into  some  more 
general  mode  of  production  not  hitherto  recognised.  But  when  the 
modes  of  produetion  are  reduced  to  one,  we  cannot,  in  point  of  sim* 
plification,  go  any  fufther.  This  one  may  not,  after  all,  be  die  uhimaftD 
mode ;  there  may  be  other  iinks  to  be  discovered  between  die  si^ 
posed  cause  and  the  effect ;  but  we  can  only  fiuther  resolve  the  known 
law,  by  introducing  some  other  law  hitherto  unknown ;  yvbidtk  will  not 
diminish  the  number  of  ultimate  laws. 

In  what  oases,  accordingly,  has  science  been  most  successful  in 
explaining  phenomena,  by  resolving  their  comploc  laws  into  laws  of 
greater  simplicity  and  generality?  Hitherto  chiefly  in  cases  of  the 
propagation  of  various  phenomena  through  space :  and,  first  and  prin* 
cipally,  the  most  extensive  and  important  of  all  iacts  of  that  descripti0n, 
the  fact  of  motion.  Now  this  is  entirely  what  might  be  expectea  fivm 
the  principles  which  I  ha;ve  laid  down.  Not  only  is  motion  one  of  the 
n^t  universal  of  all  phenomena,  it  is  also  (as  might  be  exy^cted 
from  the  former  circumstance)  one  of  those  which,  apparently  at  least, 
are  produced  in  the  greatest  number  of  ways :  but  ttie  ph«momenrti 
itself  is  always,  to  our  sensations,  the  same  in  every  reR)ecr  but  degree. 
Differences  of  duration,  or  of  velocity,  are  evidently  ^flferewws  in 
degree  only ;  and  differences  of  direction  in  space,  yhidi  aA>ne  has 
any  semblance  of  being  a  distinction  in  kind,  entireiydisapp^ar  (so  fiir 
as  our  sensations  are  concerned)  by  a  diange  in  our  ot^  position ; 
indeed  the  very  same  motion  appears  to  us,  accpfding  ta  our  position, 
to  take  place  in  every  variety  of  direction, 'and  wotions  m  eveiy 
different  direction  to  take  place  in  the  sam^  Anii  again,  motion  in 
a  straight  line  and  in  a  curve  are  no  o^ef^nae  dirtinct  than  that  the 
'One  is  motion  continuing  in  the  same  d^^ectiop^  the  other  is  moticn 
which  at  each  instant  changes  its  direction.'  There  is,  dierefore, 
according  to  the  views  I  have  stated  no  al^uidity  in  supposing  that 
all  motion  may  be  produced  in  ont^-and  tlie  same  way;  by  the  same 
kind  of  cause.  Accoidingly,  the'greatert  achievements  in  physical 
science  have- consisted  in  rcsolvii^^  one  ^served  law  of  the  producticai 
of  motion  into  the  laws  of  otl*r  knoWn  modes  of  production,  or  the 
laws  of  several  snch  modes  irfto  on^more  general  mode ;  as  when  the 
fall  of  bodies  to  the  earth,  and  the.ihotions  of  the  planets,  were  brought 
under  the  one  law  of  the  mutual  attraction  of  all  particles  of  matter; 
when  the  motions  said  to  he  produced  by  magnetism  were  shown  to  be  ^ 
produced  by  electricity  i  when  the  motions  of  fluids  in  a  lateral  direc* 
tion,  or  even  contrary  to  the  direction  of  gravity,  were  shown  to  be 
produced  hj  gravity ;  and  the  like.    There  la  an  abundance  of  disti&a 
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dBnseA  of  motion  still  unresolved  into  one  ano&er ;  grwritition,  Ikoat, 
electricity,  chemical  action,  nerroas  action,  and  so  fbiw ;  but  howavet 
improbable  it  bay  be  that  these  difierent  modes  of  production  of  mo« 
tion  should  erer  actually  be  resolved  into  one,  the  attempt  so  to  resolve 
them  is  perfectly  legitimate.  For  though  these  varioi}^  causes  produce, 
in  other  respects,  sensations  intrinsically  different,  and  are  not,  theiB^ 
fore,  capable  of  bein^  resolved  into  one  another,  yet  in  so  far  as  they 
all  proauce  motion,  it  is  quite  possible  that  the  immediate  antecedent 
of  die  m€ytion  may  in  all  these  different  cases  be  the  same;  that  tfa^ 
other  causes  may  produce  motion  through  the  intermediate  aeency  of 
heat,  for  instancey  or  of  electricity,  or  of  some  commen  medxuaa  yet 
to  be  <fiseovered. 

We  need  not  extend  our  illustration  to  other  cases,  as  for  instanoe 
to  the  propagatHMi  of  light,  sound,  heat,  electricity,  &;c.,  through  space, 
or  any  of  tne  other  phenomena  which  have  been  found  susceptible  tk 
explanation  by  the  resolution  of  their  observed  laws  into  more  generiil 
laws.  Enough  hvis  been  said  to  display  the  difference  between  the 
kind  of  explanation  and  resolution  of  laws  which  is  chimerical,  ^ladi 
that  of  which  the  accomplishment  is  the  great  aim  of  philosophy ;  end 
to  show  into  what  sort  of  elements  the  resolution  must  be  effected, 
if  at  all. 

§  3.  As,  however,  there  is  scarcely  any  of  the  principles  of  a  true 
method  of  philosophizing  which  does  not  require  to  be  guarded  against 
errors  on  both  sides,  I  must  enter  a  caveat  against  another  misapprehen- 
sion, of  a  kind  directly  contrary  to  the  preceding,  and  against  which 
there  is  t>!«^  more  necessity  to  be  on  our  guard,  as  it  has  the  appear- 
ance of  being  countenanced  (for  I  am  persuaded  that  it  is  only  the 
appearance)  by  so  great  a  thinker  as  M.  Auguste  Comte.  That  phi- 
losopher, among  other  occasions  on  which  he  has  condemned,  with 
some  asperity,  any  attempt  to  explain  phenomena  which  are  "  evidently 
primordial"  (meaning,  apparently,  no  more  than  that  every  such  phe- 
nomenon must  have  at  least  one  peculiar  and  inesrolicable  law,)  has 
spoken  of  the  attempt  to  furnish  any  explanation  of  the  color  belonging 
to  each  substance,  "la  couleur  616mentaire  propre  k  chaque  substani^," 
as  essentially  illusory.  "  No  one,"  says  he,  "  m  our  time,  attempts  to 
explain  the  particular  specific  gravity  of  each  substance  or  ot  each 
structure.  Why  should  it  be  otherwise  as  to  the  specific  color,  the 
notion  of  which  is  undoubtedly  no  less  primordial  ?"* 

Now  although,  as  M.  Comte  elsewhere  observes,  a  color  must  al- 
ways remain  a  different  thing  from  a  weight  or  a  sound,  it  ought  not 
to  be  forgotten,  and  notwithstanding  these  expressions,  cannot  possibly 
be  forgotten  by  M.  Comte,  that  varieties  of  color  might  nevertheless 
follow,  or  correspond  to,  given  varieties  of  weight,  or  sound,  or  some 
other  phenomenon  as  different  as  these  are  from  color  itself.  It  is  one 
question  what  a  thing  is,  and  another  what  it  depends  upon;  and 
although  to  ascertain  the  conditions  of  an  elementary  phenomenon  is 
not  to  obtain  any  new  insight  into  the  nature  of  the  phenomenon  itse% 
that  is  no  reason  against  attempting  to  discover  tne  conditions.  M. 
Comte's  interdict  against  endeavoring  to  reduce  distinctions  of  color  to 
any  common  principle,  would  have  held  equally  good  against  a-  Hke 

*  Ctfttf «  dM  Phi!o9apkU  PotUive,  vL  658. 
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attempt  on  the  subject  of  distinctioiis  of  sound ;  which  nevertheless 
have  oeen  found  to  be  immediately  preceded  and  caused  by  distin- 
guishable varieties  in  the  vibrations  of  elastic  bodies :  altUough  a  sound, 
no  doubt,  is  quite  as  different  as  a  color  is  from  any  motion  of  particles, 
vibratory  or  otherwise.  We  might  add,  that,  in  the  case  of  colors, 
there  are  strong  positive  indications  that  they  are  not  ultimate  proper^ 
ties  of  the  different  kinds  of  substances,  but  depend  upon  conditions 
capable  of  being  superinduced  upon  all  substances;  since  there  is  no 
substance  which  cannot,  according  to  the  kind  of  light  thrown  upon  it, 
be  made  to  assume  any  color  we  think  fit ;  and  since  almost  every 
change  in  the  mode  of  aggregation  of  the  particles  of  the  same  sub- 
stance, is  attended  with  alterations  in  its  color,  and  in  its  optical  prop- 
erties generally. 

The  real  defect  in  the  attempts  which  have  been  made  to  account 
for  colors  by  the  vibrations  of  a  fluid,  is  not  that  the  attempt  itself  is 
unphilosophical,  but  that  the  existence  of  the  fluid,  and  the  fact  of  its 
vibratory  motion,  are  not  proved ;  but  are  assumed,  on  no  other  ground 
than  the  facility  ihey  are  supposed  to  afford  of  explaining  the  phenom- 
ena. And  these  considerations  lead  us  to  the  important  question  of 
the  proper  use  of  scientific  hypotheses ;  a  subject  the  connexion  of 
whicn  with  that  of  the  explanation  of  the  phenomena  of  nature,  and  of 
the  necessary  limits  to  that  explanation,  needs  not  be  pointed  out. 

§  4.  An  hypothesis  is  any  supposition  which  we  make  (either  with- 
out actual  evidence,  or  upon  evidence  avowedly  insufficient),  in  order 
to  endeavor  to  deduce  from  it  conclusions  in  accordance  with  facts 
which  are  known  to  be  real ;  under  the  idea  that  if  the  conclusions 
to  which  the  hypothesis  leads  are  known  truths,  the  hypothesis  itself 
either  must  be,  or  at  least  is  likely  to  be,  true.  If  the  hypothesis  relates 
to  the  cause,  or  mode  of  production  of  a  phenomenon,  it  will  serve,  if 
admitted,  to  explain  such  facts  as  are  found  capable  of  beinff  deduced 
from  it.  And  this  explanation  is  the  purpose  of  many,  if  not  most 
hypotheses.  Since  explaining  in  the  scientific  sense  means  resolving 
an  uniformity  which  is  not  a  law  of  causation,  into  the  laws  of  causii- 
tion  from  which  it  results,  or  a  complex  law  of  causation  into  simpler 
and  more  ^neral  ones  from  which  it  is  capable  of  being  deductively 
inferred ;  if  there  do  not  exist  any  known  laws  which  fulfiU  this  require- 
ment, we  may  feign  or  imagine  some  which  would  fulfill  it;  and  this  is 
makine  an  hypothesis. 

An  nypothesis  being  a  mere  supposition,  there  are  no  other  limits 
to  hypotheses  than  those  of  the  human  imagination ;  we  may,  if  we 
please,  imagine,  by  way  of  accounting  for  an  effect,  some  cause  of  a 
kind  utterly  unknown,  and  acting  according  to  a  law  altogether  fic- 
titious. But  as  hypotheses  of  this  sort  would  not  have  any  of  die 
plausibility  belonging  to  those  which  allv  themselves  by  analogy  with 
known  laws  of  nature,  and  besides  would  not  supply  the  want  which 
arbitrary  hypotheses  are  generally  invented  to  satisfy,  by  enabling  the 
imagination  to  represent  to  itself  an  obscure  phenomenon  in  a  familiar 
light ;  there  is  probably  no  hypothesis  in  the  history  of  science  in  which 
both  the  agent  itself  and  the  law  of  its  operation  were  fictitious.  Either 
the  phenomenon  assigned  as  the  cause  is  real,  but  the  law  according  to 
which  it  acts  merely  supposed ;  or  the  cause  is  fictitious,  but  is  sup- 
posed to  produce  its  efiects  according  to  laws  similar  to  those  of  some 
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known  claas  of  phenomena.  An  instance  of  the  first  kind  is  afforded 
by  the  different  suppositions  respecting  the  law  of  the  planetary  cen* 
tral  force,  anterior  to  the  discovery  of  the  true  law,  that  tne  force  varies 
as  the  inverse  square  of  the  distance ;  which  was  itself  suggested  by 
Newton,  in  the  first  instance,  as  an  hypothesis,  and  was  verified  by 
proving  that  it  led  deductively  to  Kepler's  laws.  Hypotheses  of  the 
second  kind  are  such  as  the  vortices  6t  Descartes,  which  were  fictitious 
but  were  supposed  to  obey  the  known  laws  of  rotatory  motion ;  or  tiie 
two  rival  hypotheses  ren>ecting  the  nature  of  light,  the  one  ascribing 
the  phenomena  to  a  fluid  emitted  fix>m  all  luminous  bodies,  the  other 
(now  more  generally  received)  attributing  them  to  vibratory  motions 
am<mg  the  particles  of  an  ether  peivading  aU  space.  Of  the  existence 
of  either  fluid  there  is  no  evidence,  save  tiie  explanation  they  are  cal* 
cttlated  to  afford  of -some  of  the  phenomena ;  but  they  are  supposed  to 
produce  their  effects  according  to  known  laws ;  the  ordinary  laws  of 
continued  locomotion  in  the  one  case>  and  in  the  other,  those  of  the 
propagation  of  undulatory  movements  among  the  particles  of  an  elastic 
fluid. 

According  to  the  foregoing  remarks,  hypotheses  are  invented  to  en- 
able the  Deductive  Method  to  be  earlier  applied  to  phenomena.  But* 
in  order  to  discover  the  cause  of  any  phenomena  by  the  Deductive 
Method,  the  process  must  consist  of  tiiree  parts ;  induction,  ratiocin* 
ation,  and  verification.  Induction,  (the  place  of  which,  however,  may 
be  supplied  by  a  prior  deduction,)  to  ascertain  the  laws  of  the  causes ; 
ratiocmation,  to  compute  from  those  laws,  how  the  causes  will  oper* 
ate  in  the  particular  combination  known  to  exist  in  the  case  in  hand ; 
verification,  by  comparing  this  calculated  effect  vrith  the  actual  phe- 
nomenon. No .  one  of  these  three  parts  of  the  process  can  be  dis- 
pensed with.  In  the  great  deduction  which  proves  the  identity  of 
mivity  and  tiie  central  force  of  the  solar  system,  all  the  three  are 
Srand.  First,  it  is  proved  firom  the  moon's  motions,  that  the  earth 
attracts  her  with  a  force  vairing  as  the  inverse  sc|uare  of  the  distance. 
This  (though  partly  dependent  on  prior  deductions)  corresponds  to 
the  first,  or  purely  inductive  step,  the  ascertainment  of  the  law  of  the 
cause.  Secondly,  fix>m  this  law,  and  from  the  knowledge  previously 
obtained  of  die  moon's  mean  distance  from  the  earth,  and  of  the  aotufd 
amount  of  her  deflexion  fix>m  the  tangent,  it  is  ascertained  with  what 
rapidity  the  eartii's  attraction  would  cause  her  to  fi&U,  if  she  were  no 
further  off,  and  no  more  acted  upon  by  extraneous  forces,  than  terres- 
trial bodies  are :  this  is  the  second  stop,  the  ratiocination.  Finally, 
this  calculated  velocity  beine  compared  with  the  observed  velocity 
with  which  all  heavy  bodies  rail,  by  mere  gravity,  towards  the  surface 
of  the  eaith,  (namely  sixteen  feet  in  the  first  second,  forty-eight  in  the. 
second,  and  so  forth,  in  the  ratio  of  the  odd  numbexs,  1,  3,  5,  &c.,)  the 
two  quantities  were  found  to  agree.  The  order  in  which  I  have  here 
presented  the  three  stops  was  not  the  exact  order  of  their  discovery ; 
but  it  is  their  correct  logical  order,  as  portions  of  the  proof  that  the 
eame  attraction  of  the  earth  which  causes  the  moon's  motion,  causes 
also  the  fall  of  hisavy  bodies  to  (he  earth:  a  proof  which  is  thus  com- 
plete in  all  its  parts. 

Now,  the  Hypothetical  Method  suppresses  the  first  of  the  three  steps* 

*yidefapn,p.984. 
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dteinductioii  to  a«oertain.tlie  law;  and  conteato  itself  widi  tihe  other 
two  operatioDB,  ratiocin^lion  and  yenfioation ;  the  hiw,  which  is  ree- 
toned  from»  being  aa9iiined»  instead  of  proved. 

This  process  may  evidently  be  legitinutte  upon  one  sappontioD, 
oafnely,  if  the  nature  of  the  case  be  snch  that  the  final  step>  the  yerifi- 
catioQ,  shall  amount  to,  and  fiilfiU  the  conditions  o^  a  complete  induc- 
tion. We  want  to  be  assuored  that  ike  law  we  hare  hypotheticaliy 
assumed  is  a  true  one ;  and  its  leading  deductively  to  true  results  will 
affi)rd  this  assurance,  provided  die  case  be  such  diat  a  false  law  can* 
not  lead  to  a,  true  resmt ;  provided  no  law,  except  the  very  <Mie  which 
we  have  assumed,  can  l<«d  deductively  to  the  same  conclusions  which 
that  leads  to.  And  this  proviso  is  very  often  realized.  For  exan^le, 
in  that  perfect  specimen  of  deduction  whidi  we  just  cited,  the  origmal 
major  premiss  of  the  ratiocination,  the  law  of  the  attractive  force,  was 
ascertained  in  this  very  mode ;  by  this  legitimate  employment  of  die 
Hypothetical  Method.  Newton  began  by  an  assumption,  that  the 
Ibrce  which  at  each  instant  deflects  a  planet  from  its  rectilineal  course, 
and  makes  it  describe  a  curve  round  the  sun,  is  a  force  tending  direcdy 
towards  the  sun.  He  then  proved  that  if  this  be  so,  the  planet  wiH  de- 
scribe, as  we  know  by  Kepler's  first  law  that  it  does  describe,  equal 
areas  in  equal  times ;  and^  lastly,  he  proved  that  if  the  force  acted  in 
any  other  directicm  whatever,  the  planet  would  not  describe  equd 
areas  in  equal  times.  It  being  thus  shown  that  no  other  hypothesis 
could  accord  with  the  facts,  the  assumpdon  was  proved ;  the  hypothe- 
sis became  a  law,  established  by  the  Method  of  i)ifference.  Not  only 
did  Newton  ascertain,  by  diis  hypothedcal  process,  the  direction  of  the 
deflecdng  force ;  he  proceeded  m  exactly  die  same  manner  to  ascer- 
tain the  law  of  variation  of  the  quandty  of  that  force.  He  assumed 
that  the  force  varied  inversely  as  the  square  of  the  distance ;  showed 
diat  from  this  assumpdon  the  remaining  two  of  Kepler's  laws  might  be 
deduced ;  and,  finally,  that  any  other  law  of  variadon  would  give  re> 
suits  inconsistent  with  those  laws,  and  inconsistent,  therefore,  with  the 
i»al  modons  of  the  planets,  of  which  Kepler's  laws  were  known  to  be 
a  correct  expression. 

It  is  thus  perfecdy  possible,  and  indeed  is  a  very  common  occur- 
rence, that  what  is  an  hypothesis  at  the  beginning  of  the  inquiry 
becomes  a  proved  law  of  nature  before  its  close.  But  this  can  only 
happen  when  die  inquiry  has  for  its  object,  not  to  detect  an  unknown 
cause,  but  to  detenmne  the  precise  law  of  a  cause  already  ascertained. 
I^f  it  had  not  been  already  known  that  the  planets  were  hindered  firom 
moving  in  straight  lines  by  some  force  tending  towards  the  interior  of 
their  orbit,  though  the  exact  direodon  was  doubtful ;  or  if  it  had  not 
been  known  that  the  force  increased  in  some  proportion  or  other  as  the 
distance  diminished,  and  diminished  as  it  increased ;  Novton's  argu- 
ment would  not  have  proved  his  conclusion.  These  facts,  however, 
being  already  certain,  the  range  of  admissible  suppositions  was  limited 
to  the  various  possible  direcdons  of  a  line,  and  the  various  possible 
numerical  reladons  between  the  variadons  of  the  distance  and  die 
variadons  of  the  attracdve  force :  now  among  these  it  was  easily 
shown  that  different  supposidons  could  not  lead  to  idendcal  conse^ 
quences. 

Accordingly,  Newton  could  not  have  performed  his  second  great 
philosophical  operadon,  diat  of  identifying  terrestrial  gravity  with  the 
Sa 


Digitized  by 


Google 


central  f^nce  of  the  aolsr  Bystem,  by  tihe  same  hypothetical  method. 
When  the  law  of  die  mo>on*s  attraction  had  been  proved  &om  t^e  data 
of  the  moon  itself,  then  on  finding  the  same  hiw  to  accord  with  the  phe- 
nomena of  terrestrial  gravity,  he  was  warranted  in  adopting  it  as  die 
law  of  those  phenomena  likewise :  but  h  would  not  have  been  allow- 
able for  him,  without  any  lunar  data,  to  assume  that  the  moon  was 
attracted  towards  the  eeoth  with  a  force  as  the  inverse  square  of  the 
cEstance,  merely  because  that  rado  would  enable  him  to  account  for 
gravity  by  a  similar  attnscdon :  for  it  would  have  been  impossible  fbr 
him  to  prove  that  the  observed  law  of  die  flill  of  heavy  bodies  to  the 
eardi  could  not  result  from  any  force,  save  one  extending  to  the  moon, 
and  propordonal  to  die  inverse  square. 

It  appears,  then,  to  be  a  condition  of  a  genuinely  scientific  h^- 

K diesis,  that  it  be  not  destined  alwajB  to  remain  an  hypodiesis, 
t  be  certain  to  be  eidier  proved  or  disproved  by  diat  comparison 
widi  observed  facts  which  is  termed  Verificiation.  In  hypotheses  of 
diis  character,  if  diey  relate  to  causadon  at  M,  die  effect  must  be  al- 
teady  known  to  diepend  upon  die  very  cauSe  supposed,  and  die  hypo- 
thesis must  relate  only  to  the  precise  mode  of  dependence ;  the  law  of 
the  variation  of  the  effisct  according  to  die  variations  in  the  quantity  or 
in  the  relations  of  the  cause.  With  dies^  may  be  classed  die  hypo- 
dieses  which  do  not  make  any  supposition  with  regard  te  causation, 
hut  oidy  with  reg^ard  to  the  law  of  corresponden<ie  between  facts  which 
accompany  each  other  in  dieir  variations,  though  diere  may  be  nO  rela- 
tion of  cause  and  efiect  between  them.  Such  are  the  different  false 
hypotheses  which  Kepler  made  respeedne  the  law  of  the  refi;«cdon  of 
light.  It  was  known  that  the  direcdon  of  the  line  of  refraction  varied 
with  every  variation  in  die  direcdon  of  the  line  of  faicidence,  but  it  was 
not  known  how;  that  is,  what  changes  of  die  one  corresponded  to  the 
different  changes  of  the  other.  In  diis  case  any  law,  difllerent  from  the 
true  one,  must  have  led  to  fUie  results.  And,  kstly,  we  must  add  to 
these,  all  hypothedcal  modes  of  merely  describing  phenomena ;  such  m 
the  hypothesis  of  the  ancient  astronomers  that  the  heavenly  bodietf 
moved  in  circles ;  the  vanous  hypotheses  of  eccentrics,  deferents,  and 
epicycles,  which  were  added  to  uiat  original  hypothesis )  the  nineteen 
false  hypotheses  vrhieh  Kepler  made  and  Abandoned  respecdng  the 
fbrm  of  the  planetary  orbits ;  and  even  the  true  doctrine  m  which  he 
finally  rested,  diat  those  orbits  are  elfipses,  which  was  but  an  hypo* 
thesis  like  the  rest  until  verified  by  facts. 

In  all  these  cases,  verification  is  proof;  if  the  supposidon  accords 
with  the  phenomena  there  needs  no  other  eridence  of  it.  But  in 
<»der  diat  this  may  be  the  case,  it  is  (as  we  have  seen)  necessary, 
when  the  hypothesis  relates  to  causadon,  that  the  supposed  cause 
should  not  only  be  a  real  phenomenon,  somediiag  actnauy  existing  in 
nature,  but  should  be  already  known  to  have  some  influence  upon  the 
supposed  efiect ;  the  precise  degree  and  manner  o^  the  influence  being 
the  only  point  undetermined.  In  any  other  case,  it  is  no  evidence  <n 
the  truth  of  die  hypothesis  that  we  afe  able  to  deduce  the  real  phe- 
nomena  firom  it. 

Is  it,  then,  never  allovrable,  in  a  sciendfio  hypodiesis,  to  assume  a 
cause ;  but  only  to  ascribe  an  assumed  law  to  a  known  cause  T  I  de 
not  assert  this.  I  only  say,  that  in  the  latter  case  alone  can  the  hypo- 
thesis be  received  as  true  merely  because  it  explains  the  phenomena : 
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in  the  former  case  it  is  only  useful  by  suggesting  a  line  of  investigatian 
which  may  possibly  terminate  in  obtaining  real  proof.    For  this  pinv 
pose,  as  is  justly  remarked  by  M.  Comte   (who  of  all  philosophers 
seems  to  me  to  have  approached  the  nearest  to  a  sound  view  oi  this 
important  subject),  it  is  indispensable  that  the  cause  suggested  by  the 
hypothesis  should  be  in  its  own  nature  susceptible  of  bemg  proved  by 
other  evidence.     This  seems  to  be  the  philosophical  import  ot  Newton'0 
maxim  (so  often  cited  vrith  approbation  by  subsequent  writers),  tha£ 
the  cause  assigned  for  any  phenomenon  must  not  only  be  such  as  i£ 
admitted  would  explain  the  phenomenon,  but  must  also  be  a  vera  causa. 
What  he  meant  by  a  vera  causa  Newton  did  not  indeed  very  explicitly 
define ;  and  Mr.  Whewell,  who  dissents  from  the  propriety  of  any  8U(£ 
restriction  upon  the  latitude  of  framing  hypotheses,  has  had  little  diffi- 
culty in  showing*  that  his  conception  g£  it  was  neither  precise  nor  con- 
sistent with  itself:  accordingly  his  optical  theory  was  a  signal  instance 
of  the  violation  of  his  own  lule.    And  Mr.  Whewell  is  clearly  right  in 
denying  it  to  be  necessary  that  the  cause  assigned  should  be  a  cause 
already  known ;  else  how  could  we  ever  become  acquainted  with  any 
new  cause  ?     But  what  is  true  in  the  maxim  is,  that  the  cause,  althougn 
not  known  previously,  should  be  capable  of  being  known  thereafter; 
that  its  existence  should  be  capable  of  being  detected,  and  its  con- 
nexion with  the  effect  ascribed  to  it,  susceptible  of  being  proved,  by 
independent  evj4ence.     The  hypothesis,  by  suggesting  ooservations 
and  experiments,  puts  us  upon  the  road  to  diat  independent  evidence 
if  it  be  really  attainable ;  and  till  it  be  attained,  the  hypothesis  ought 
not  to  count  for  more  than  a  suspicion. 

§  5.  This  flinction,  however,  of  hypotheses,  is  one  which  must  be 
reckoned  absolutely  indispensable  in  science.  When  Newton  said, 
'^  Hypotheses  non  nnffo,"  he  did  not  mean  that  he  deprived  himself  of 
the  facilities  of  investigation  afforded  by  assuming  in  the  first  instance 
what  he  hoped  ultimately  to  be  able  to  prove.  Without  such  assump- 
tions, science  could  never  have  attained  its  present  state :  they  are 
necessary  steps  in  the  progress  to  something  more  certain ;  and  nearly 
everything  which  is  now  theory  was  once  hypothesis.  Even  in  purely 
experimental  science,  some  inducement  is  necessary  for  tiying  one 
experiment  rather  than  another ;  and  although  it  is  abstractedly  possi- 
ble that  all  the  experiments  which  have  been  tried,  might  have  been 
produced  by  the  mere  desire  to  ascertain  what  would  happen  in  certain 
circumstances,  without  any  previous  conjecture  as  to  the  result ;  yet 
in  point  <^  fact  those  unobvious,  delicate,  and  often  cumbrous  and 
te4ious  processes  of  experiment,  which  have  throvm  most  light  upon 
the  general  constitution  of  nature,  would  hardly  ever  have  been  under- 
taken by  the  persons  or  at  the  time  they  were,  unless  it  had  seemed 
to  depend  upon  them  whether  some  general  doctrine  or  theory  which 
had  been  suggested,  but  not  yet  proved,  should  be  admitted  or  not. 
If  thb  be  true  even  of  merely  experimental  inquiry,  the  conversion  of 
experimental  into  deductive  truths  could  still  less  have  been  effected 
without  large  temporary  assistance  from  hypotheses.  The  process  of 
tracing  regularity  m  any  complicated  and  at  first  sight  confused  set  of 
appearances,  is  necessarily  tentative :  we  begin  by  making  any  suppo? 

*  Bkao$ofk^  eftht  IndaeUM  Seutiee$f  vol  ii,  pp.  441*^ 
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■itioii,  even  a  fake  one,  to  see  wBat  consequenceB  wiir follow  from  it; 
and  by  observing  how  these  differ  from  the  real  phenomena,  we  learn 
what  corrections  to  make  in  our  assumption.  The  simplest  supposition 
which  accords  vrith  any  of  the  most  obvious  facts,  is  the  best  to  begin 
with ;  because  its  consequences  are  the  most  easily  traced.  This  rude 
hypothesis  is  then  rudely  corrected,  and  the  operation  repeated ;  and 
the  comparison  of  the  consequences  deducible  from  the  corrected  hypo- 
thesis, with  the  observed  facts,  suggests  still  furtlier  correction,  until 
the  deductive  results  are  at  last  made  to  tally  widi  the  phenomena. 
**  Some  &ct,"  says  M.  Comte,*  "  is  as  yet  litUe  understood,  or  some 
law  is  unknown :  we  frame  on  the  subject  an  hypothesis,  as  accordant 
as  possible  with  the  whole  of  the  data  already  possessed ;  and  the 
science,  being  thus  enabled  to  move  fbrwaid  freely,  always  ends  by 
leading  to  new  consequences  capable  of  observation,  which  either  con- 
firm or  refute,  unequivocally,  the  first  supposition."  Neither  induction 
nor  deduction,  he  justly  remarks,  woula  enable  us  to  understand  even 
the  simplest  phenomena,  "  if  we  did  not  ofben  comm^ice  by  anticipa- 
ting on  the  results ;  by  making  a  provisional  supposition,  at  first  essen- 
tially conjectural,  as  to  some  of  the  very  notions  which  constitute  the 
final  object  of  the  inquiry .'^t  Let  any  one  watch  the  manner  in  which 
he  himself  unravels  any  complicated  mass  of  evidence ;  let  him  observe 
how,  for  instance,  he  elicits  the  true  history  of  any  occurrence  from 
the  involved  statements  of  one  or  of.  many  vntnesses :  he  will  find  that 
he  does  not  take  ail  the  items  of  evidence  into  his  mind  at  once,  and 
attempt  to  weave  them  together :  the  human  faculties  are  not  equal  to 
Buch  an  undertaking :  he  extemporizes,  from  a  few  of  the  particulars, 
a  first  rude  theory  of  the  mode  m  which  the  fkcts  took  place,  and  then 
looks  at  the  other  statements  one  by  one,  to  try  whether  they  can  be 
reconciled  with  that  provisional  theory,  or  what  corrections  or  additions 
it  requires  to  make  it  square  with  them.  In  this  way,  which,  as  M. 
Comte  remarks,  has  some  resemblance  to  the  Methods  of  Approxima- 
tion of  mathematicians,  we  arrive,  by  means  of  hypotheses  at  conclu- 
sions not  hypothetical.! 

Omn  dff  PkHMepkU  Pomtht^  il,  p.  437  f  Ibid,  p.  434. 

t  As  aa  example  of  a  legitimate  hypotaens  according  to  the  test  here  laid  down,  M. 
Comte  cites  that  of  Broassais,  who,  proceeding  on  the  very  rational  principle  that  erery 
disease  must  originate  in  some  definite  part  or  other  of  the  onanism,  noldly  assumed  tint 
certain  fevers,  wbidh  not  being  known  to  be  local  were  called  constitutional,  had  their 
origin  in  the  mucous  membrane  of  the  alimentary  canal.  The  supposition  was  indeed,  as 
there  is  strong  ground  to  believe,  erroneous ;  but  he  was  justified  m  making  it,  since  by 
deducing  the  conseauences  of  the  supposition,  and  companng  them  with  the  facts  of  those 
maladies,  he  might  be  certain  of  dispronng  his  hypothesis  in  case  it  was  ill  founded,  and 
might  expect  that  the  comparison  would  materially  aid  him  in  framing  another  more  con- 
formable to  the  phenomena. 

The  doctrine,  now  universally  received,  that  the  earth  is  a  great  nataial  magnet  with 
two  poles,  was  originally  an  hypothesis  of  the  celebrated  Gilbert. 

Another  hypothesis,  to  the  legitimacy  of  which  no  objection  can  lie,  and  one  whSch  ib 
well  calculated  to  light  the  path  of  scientific  inquiry,  is  that  suggested  both  by  Dr.  Amott 
and  Sir  John  Herschel,  that  the  brain  is  a  voltaic  pile,  and  that  each  of  its  pulsations  is  a 
.dischane  of  electricity  through  the  i^stem.  It  has  been  remarked  that  the  sensation  felt 
by  the  hand  from  the  beating  of  a  bram,  or  even  of  the  neat  arteries,  bears  a  strong  resem- 
blance to  a  voltaic  shock.  And  the  hypothesis,  if  followed  to  its  consequences,  might 
afioid  a  plausible  explanation  of  many  physiological  facts,  while  there  is  nothing  to  dis- 
courage the  hope  that  we  may  in  time  sufficiently  understand  the  conditions  ctf  voltaic 
phenomena  to  render  the  truth  of  the  hypothesis  amenable  to  observation  and  experiment. 

The  attempt  to  localize,  in  different  regions  of  the  brain,  the  physical  organs  of  our  dif- 
ferent mentsl  faculties  and  propensities,  was,  on  the  part  of  its  original  author,  a  strictly 
legitimate  example  of  a  scientinc  hypothesis ;  and  we  ought  not.  therefore,  to  blame  him 
for  the  extremely  slight  grounds  on  which  he  often  proceeded,  in  an  operation  which 
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§  6.  It  is  perfectly  coiuisteiit  with  the  spirit  of  the  mediod^  to4 
in  diiB  provisional  manner  not  only  an  hypothesis  tespecting  the  law  of 
what  we  already  know  to  be  the  cause,  out  an  hypothesis  reepecthig 
tlie  cause  itsel£  It  is  allowable,  useful,  and  often  even  necessary,  to 
begin  by  asking  ourselves  what  cause  may  have  produced  the  effect, 
in  order  that  we  may  know  in  wiiat  direction  to  look  out  £oir  evidence 
to  determine  whether  it  actually  did.  The  vortices  of  Descaites  would 
have  been  a  perfectly  legitimate  hypothesis,  if  it  had  been  possible,  by 
any  mode  or  exploration  which  we  could  entertain  the  hope  of  ever 
possessing,  to  bnng  the  question,  whether  such  vortices  exist  or  not, 
within  the  reach  of  our  observinff  facuktes.  The  hypothesis  was  yidous, 
simply  because  it  could  not  lead  to  any  course  of  investigation  capable 
of  converting  it  fivm  an  hypothesis  into  a  proved  fact.  The  prevailing 
hypothesis  o?  a  luminiferous  ether  I  cannot  bnt  consider^  with  M.Comte, 
to  oe  tainted  vrith  the  same  vice.  It  can  never  be  brought  to  the  test 
of  observation,  because  the  ether  is  supposed  wanting  in  all  the  propeiv 
lies  by  means  of  which  our  senses  take  cognizance  of  external  phe- 
nomena. It  can  neither  be  seen,  heard,  smelt,  tasted,  nor  touched. 
The  possibility  of  deducing  from  its  supposed  laws  a  considerable 
number  of  the  phenomena  of  light,  is  tihe  sole  evidence  of  its  existence 
^at  we  have  ever  to  hope  for ;  and  this  evidence  cannot  be  of  the 
smaUest  value,  because  we  cannot  have,  in  the  case  of  such  an  hypoth- 
esis, the  assurance  that  if  the  hypothesis  be  fidse  it  must  lead  to  resuks 
at  variance  with  the  true  facts. 

Accordinglv,  most  thinkers  of  any  decree  of  sobriety  allow,  that  an 
hypothesis  or  diis  kind  ii^  not  to  be  received  as  probably  tr«e  because 
it  accounts  for  al!  the  known  phenomena;  since  this  is  a  condition 
often  fulfilled  equally  well  by  two  conflicting  hypotheses;  and  if  we 
give  ourselves  the  license  of  inventing  the  causes  Uiemselves  as  weH  as 
their  laws,  a  person  of  fertile  imagination  might  devise  a  hundred 
modes  of  accounting  for  any  given  ftu;t,  vdtile  there  are  probably  a 
thousand  more  which  are  equally  possible,  but  which,  for  want  of 
anything  analogous  in  our  experience,  our  mipds  are  unfitted  to  con^ 
ceive.  But  it  seems  to  be  thought  that  an  hypothesis  of  the  sort  in 
question  is  entitled  to  a  more  favorable  reception,  if  beddes  account- 
ing foT  all  the  facts  previously  known,  it  has  led  to  the  anticipation  and 
Srediction  of  others  which  experience  afberwards  verified;  as  the  uBr 
idatory  theo^  of  light  led  to  the  prediction,  subsequently  realized  by 
experiment,  that  two  luminous  rays  might  meet  each  other  in  such  a 
manner  as  to  produce  darkness.  Such  predictions  and  their  {ulfibnent 
are,  indeed,  well  calculated  to  strike  the  ignorant  vulgar,  whose  ftdth 
in  science  rests  solely  upon  similar  coincidences  between  its  prophe- 
cies and  what  comes  to  pass.  But  it  is  strange  that  any  considerable 
jrtress  should  be  laid  upon  such  a  coincidence  by  scientific  thinkers.  If 
the  laws  of  the  propagation  of  light  accord  with  those  of  the  vibra- 

could  only  be  tentative,  thoueh  we  may  regret  that  materials  barely  sufficient  for  a  first 
rode  hypothesis  shonld  have  been  hastily  worked  np  by  bis  successors  into  the  vain  sem- 
blance of  a  science.  Whatever  there  may  be  of  reahty  in  the  connexion  between  the 
Kale  of  mental  endowments  and  the  rarious  degrees  of  complication  in  the  ceiebral  system 
(and  that  there  is  some  such  connexion  comparatiTO  anatomy  seems  strongly  to  indicate). 
It  was  in  no  other  way  so  likely  to  be  brought  to  light  as  by  framing,  in  the  first  instance, 
an  hypothesis  similar  to  that  of  Gall.  But  the  verification  of  any  each  brpothesis  is  at- 
tended, from  the  peculiar  nature  of  the  phenomena,  with  difficulties  which  phrenologisia 
have  not  hitherto  shown  themselves  even  competent  to  appreciate,  much  lesa  to  over- 
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tiapB  ofanekstic^uidiB  as  man  j  retpecta  as  k  iiecessary  to  make  the 
hyp^^hesis  a  plausible  explanation  of  all  or  most  of  the  phenomena 
known  at  the  time,  it  ia  nothing  strange  that  thej  should  accord  with 
each  other  in  one  respect  more.  Though  twenty  such  cmncidenoes 
should  occur,  they  wouJid  not  prove  the  r^ity  of  the  undujatory  ether; 
it  would  not  follow  diat  the  phenomena  of  light  were  results  of  the  laws 
of  elastic  fluids,  but  at  most  that  they  are  governed  by  laws  in  some 
measure  analogous  to  these ;  which,  we  may  observe,  is  already  cer- 
tain, from  the  fact  that  the  hypothesis  in  question  could  be  fSnr  a  mo> 
ment  tenable.  There  are  many  suoh  hazmonies  runnii^  through  the 
laws  of  phenomena  in  other  respects  radicaJly  distinct.  The  remark- 
able resemblance  between  the  laws  of  tight  and  many  of  the  laws  of 
beat  (while  others  are  as  remaxieably  dironent),  is  a  case  in  pmnt. 
Tbere  is  an  extraordinary  similarity  running  through  die  properties^ 
considered  generally,  of  certain  substances,  as  <dil6rine,  iodine,  and 
brome,  or  sulphur  and  phosphorus;  so  mu^  so  that  when  ohemists 
discover  any  new  property  otthe  one,  they  not  only  are  not  surprised^ 
but  expect,  to  find  that  the  other  or  others  have  a  property  analogous 
te  it.  But  the  hypothesis  that  chkvine,  iodine,  and  brome,  or  that 
Bulphur  and  phospnorus,  are  the  same  substances,  would,  no  doubC^ 
be  quite  inadmissible.  ^ 

^  I  do  not,  like  M.  Comte,  sltogedier  cond^mi  those  who  employ  diem* 
selves  in  working  out  into  detail  diis  sort  of  hypotheses;  it  is  useful  te 
ascertain  what  are  the  known  phenomena  to  the  laws  of  which  those 
of  the  subject  of  inquiry  bear  tae  greatest,  or  even  a  great  malogy, 
since  this  may  surest  (as  in  the  case  of  the  luminiferous  either  it  ao^ 
tually  did)  experiments  to  determine  whether  the  analotfy  which  goes 
oo  far  does  not  extend  still  further.  But  that  in  doing  this,  men  should 
imagine  themselves  to  be  seriously  inquiring  whedier  the  hypothesis  of 
an  ether,  an  electric  fluids  or  the  like,  is  tme ;  that  they  should  fancy 
It  possible  to  obtain  the  assurance  that  the  phenomena  are  produced 
in  that  way  and  no  other ;  seems  to  me,  I  confess,  as  unwormy  of  the 

S resent  improved  conceptions  of  the  methods  of  physical  science,  as  it 
oes  to  m!.  Comte.  And  at  the  risk  of  being  charged  with  want  of 
modesty,  I  cannot  help  expressing  astonishment  that  a  philosopher  of 
the  extraordinary  attainments  of  Mr.  Whewell,  should  have  written  an 
elaborate  treatise  on  the  philosophy  of  induction,  in  which  he  recog- 
nizes absolutely  no  mode  of  induction  except  that  of  trying  hypothesis 
afker  hypothesis  until  one  is  found  which  fits  the  phenomena ;  which 
one,  when  found,  is  to  be  assumed  as  true,  with  no  other  reservation 
^an  that  if  on  reexamination  it  should  appear  to  assume  more  than  is 
needful  for  explaining  the  phenomena,  me  superfluous  part  of  the  as- 
sumption should  be  cut  off.  It  is  no  exaggeration  to  say  that  the  pro- 
cess which  we  have  described  in  these  few  words,  is  the  beginning, 
middle,  and  end  of  the  philosophy  of  induction  as  Mr.  Whewell  con- 
ceives it.  And  this  without  the  slightest  distinction  between  the  cases 
in  virhich  it  may  be  known  beforehand  that  two  diffierent  hypotheses 
cannot  lead  to  the  same  result,  and  those  in  which,  far  aught  we  can 
ever  know,  the  ran^e  of  suppositions,  all  equally  consistent  vrith  the 
phenomena,  may  be  infinite. 

§  7.  It  is  necessary,  befi>re  quitting  the  subject  of  hypotheses,  te 
guard  against  the  appearance  of  reflecting  upon  the  philosophical  cer* 
Pf 
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tainty  of  Bevenil  brancbeB  of  {)hyBical  inquiry,  which,  although  only  in 
their  infancy,  I  hold  to  be  strictly  inductive.  There  is  a  great  differ- 
ence  between  inventing  laws  of  nature  to  account  for  classes  of  phe- 
nomena, and  merely  endeavoring,  in  conformity  with  known  laws,  to 
conjecture  what  collocations,  now  gone  by,  may  have  given  birth  to 
individual  facts  still  in  existence.  The  latter  is  the  strictly  legitimate 
operation  of  inferring  from  an  observed  effect,  the  existence,  in  time 
past,  of  a  cause  similar  to  that  by  which  we  know  it  to  be  produced  in 
all  cases  in  which  we  have  actual  experience  of  its  origin.  This,  for 
example,  is  the  scope  of  the  inquiries  of  geology ;  and  they  are  no 
more  illogical  or  visionary  than  judicial  inquiries,  which  also  aim  at 
discovering  a  past  event  by  inference  from  those  of  its  effects  which 
still  subsist.  As  we  can  ascertain  whether  a  man  was  murdered  or 
died  a  natural  death,  from  the  indications  exhibited  by  the  corpse, 
the  presence  or  absence  of  signs  of  struggling  on  the  groimd  or  on  the 
adjacent  objects,  the  marks  of  blood,  the  footsteps  of  the  supposed 
murderers,  and  so  on,  proceeding  throughout  upon  uniformities  ascer- 
tained by  a  perfect  induction  without  any  mixture  of  hypothesis ;  so  if 
we  find,  on  and  beneath  the  surface  of  our  planet,  masses  exactly 
similar  to  deposits  from  water,  or  to  results  of  the  cooling  of  matter 
melted  by  fire,  we  may  justly  conclude  that  such  has  been  their  origin ; 
and  if  the  effects,  though  similar  in  kind,  are  on  a  far  larger  scale  than 
any  which  are  produced  now,  we  mav  rationally,  and  vrithout  hypoth- 
esis, conclude  that  the  causes  existed  formerly  with  greater  intensity. 
Further  than  this  no  geologist  of  authority  has,  since  the  rise  of  the 
present  enlightened  school  of  geological  speculation,  attempted  to  go. 

In  many  geological  inquiries  it  doubtless  happens,  that  although  die 
laws  to  which  the  phenomena  are  ascribed  are  known  laws,  and  the 
agents  known  agents,  those  agents  are  not  known  to  have  been  pres- 
ent in  the  particular  case.  Thus  in  the  speculation  respecting  the 
igneous  origin  of  trap  or  granite,  the  fact  does  not  admit  of  direct 
proof,  that  those  substances  have  been  actually  subjected  to  intense 
lieat.  But  the  same  thing  might  be  said  of  all  judicial  inquiries  which 
proceed  upon  circumstantial  evidence.  We  can  conclude  that  a  man 
was  murdered,  although  it  is  not  proved  by  the  testimony  of  eye-wit- 
nesses that  a  man  who  had  the  intention  of  murdering  him  was  present 
on  the  spot  It  is  enough  if  no  other  known  cause  could  have  gener- 
ated the  effects  shown  to  have  been  produced.  And  so,  in  geology, 
it  is  enough  that  no  other  known  agent  than  heat  could,  according  to 
any  known  law,  have  produced  the  unstratified  rocks,  while  there  is 
the  strongest  reason  to  believe  that  any  terrestrial  agent  capable  of 
operating  on  so  large  a  scale  would  not  have  remained  unknown. 

The  celebrated  speculation  of  Laplace,  now  very  generally  received 
as  probable  by  astronomers,  concerning  the  origin  of  the  earth  and 
planets,  participates  essentially  in  the  strictly  inductive  character  of 
modem  geological  theory.  The  speculation  is,  that  the  atmosphere  of 
the  sun  originally  extended  to  the  present  limits  of  the  solar  system ; 
from  which,  by  die  process  of  coolmg,  it  has  contracted  to  its  present 
dimensions;  and  since,  by  the  general  principles  of  mechanics,  the 
rotation  of  the  sun  and  of  its  accompanying  atmosphere  must  increase 
in  rapidity  as  its  volume  diminishes,  the  increased  centrifiigral  force 
generated  by  the  more  rapid  rotation,  overbalancing  the  action  of  grav- 
itation, would  cause  the  sun  to  abandon  successive  rings  of  vaporous 
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matter,  which  are  supposed  to  have  condensed  by  cooling,  and  to  have 
become  our  planets.  There  is  in  this  theory  no  unknown  substance 
introduced  upon  supposition,  nor  any  unknown  property  or  law  ascribed 
to  a  known  substance.  The  known  laws  of  matter  authorize  us  to 
suppose  that  a  bod^  which  is  constantly  ^ving  out  so  large  an  amount 
of  heat  as  the  sun  is,  must  be  progressively  cooling,  and  that  by  the 
process  of  cooUng  it  must  contract ;  if,  therefore,  we  endeavor,  from 
the  present  state  of  that  luminary,  to  infer  its  state  in  a  time  long  past, 
we  must  necessarily  suppose  that  its  atmosphere  extended  much  fiu> 
ther  than  at  present,  and  we  are  entitled  to  suppose  that  it  extended  as 
far  as  we  can  trace  those  effects  which  it  would  naturally  leave  behind 
it  on  retiring ;  and  such  the  planets  are;  These  suppositions  being 
made,  it  follows  from  known  laws  that  successive  zones  of  the  soUur 
atmosphere  would  be  abandoned ;  that  these  would  continue  to  revolve 
round  the  sun  with  the  same  velocity  as  when  they  formed  part  of  his 
substance ;  and  that  they  would  cool  down,  long  before  the  sun  him- 
self to  any  given  temperature,  and  consequently  to  that  at  which  the 
greater  part  of  the  vaporous  matter  of  which  they  consisted  would 
become  liquid  or  solid.  The  known  law  of  g^vitation  would  then 
cause  them  to  agglomerate  in  masses,  which  would  assume  the  shape 
our  planets  actuidly  exhibit ;  would  acquire,  each  round  its  own  axis, 
a  rotatory  movement ;  and  would  in  that  state  revolve,  as  the  planets 
actually  do,  about  the  sun,  in  the  same  direction  with  the  sun's  rot^ 
tion,  but  with  less  velocity,  and  each  of  them  in  the  same  periodic  time 
which  the  sun's  rotation  occupied  when  his  atmosphere  extended  to 
that  point ;  and  this  also  M.  Comte  has,  by  the  necessary  calculations^ 
ascertained  to  be  true  within  certain  smaH  limits  of  error.*  There  is,  thus, 
in  Laplace's  theory,  nothing  hypothetical :  it  is  an  example  of  legitimate 
reasoning  from  a  present  effect  to  its  past  cause,  according  to  the  known 
laws  of  .that  cause;  it  assumes  notbing  more  than  that  objects  which 
really  exist,  obey  the  laws  which  are  known  to  be  obeyed  by  all  ter- 
restnal  objects  resembling  them.  The  theory  therefore  is,  as  I  have 
said,  of  a  similar  character  to  the  theories  of  geologists ;  inferior  to 
them  in  certainty,  in  about  the  same  ratio  as  those  are  inferior  to  facts 
conclusively  established  by  a  judicial  inquiry.  For,  the  uncertainty 
whether  the  laws  of  nature  which  prevail  on  our  earth  prevail  in  the 
whole  solar  system,  is  about  equal  to  the  uncertainty  whether  the  laws 
which  prevail  in  our  earth  to<^ay  prevailed  there  a  thousand  ages  ago. 
Laplace's  theory  requires  both  these  assumptions,  geology  the  latter 
only,  and  judicial  inquiries  require  neither.! 

•  Ctmn  de  PhOat^phu  Ponikn,  ii,  pp.  37&-3a3. 

t  See,  for  an  interesting  ezpoeition  of  this  theory  of  Laplace,  the  Archittei¥n  of  th§ 
jBMoent,  by  Professor  Nichol,  of  Olasflow ;  a  book  professedly  popolar  rather  than  scien- 
tific, bat  the  prodnction  of  a  Uiinker  who,  both  in  this  and  in  other  departments,  is  capable 
of  much  more  than  merely  expounding  the  ipecalatioQe  of  his  predeoeiaon. 
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CHAPTER  XV. 

OP  PEOGEBBBirS  lEFf^CTS;  AND  OF  THE  CONTUnJED  ACTlOir  OP  CA17BK& 

§  1.  Im  the  last  four  cbapters,  we  faaTe  tnKsed  the  general  outUnei 
ef  the  theory  of  the  generation  of  derivatiye  laws  from  uicttnate 
ones.  In  the  present  chapter  onr  attention  will  be  directed  to  a 
particular  case  of  the  derivation  of  laws  from  odier  laws,  but  a  case 
so  general,  and  so  important,  ss  not  only  to  repay  but  to  require  a 
separate  examination.  This  is»  the  case  of  a  complex  phenomenon 
resulting  from  one  simple  law,  by  the  continual  addition  of  an  effect  to 
ksel£ 

There  are  some  phenomena,  some  bodily  sensations  for  example, 
which  are  essentially  instantaneous,  and  whose  existence  can  only  be 
prolonged  by  the  nr^ngation  of  the  existence  of  the  cause  by  whidi 
they  are  produced.  But  most  phenomena  are  in  their  own  nature 
permanent ;  baring  begun  to  exist,  they  would  exist  for  ever  unless 
some  cause  intervened  having  a  tendency  to  alter  or  destroy  them* 
Such,  for  example*  are  all  the  facts  or  ph^iomeaa  which  we  call  bodies. 
Water  once  produced,  virill  not  of  itself  relapse  into  the  state  of  hydro- 
gen and  oxygren;  such  a  change  requires  some  agent  having  the  power 
of  decomposing  the  compound.  Such,  again,  are  the  positions  in 
space,  and  the  movements,  of  bodies.  No  object  at  rest  alters  its 
position  without  the  intervention  of  some  conditions  extraneous  to 
Itself;  and  when  once  in  motion,  no  object  returns  to  a  state  of  rest, 
or  alters  either  its  direction  or  its  velocity,  unless  some  new  external 
conditions  are  superinduced.  It,  therefore,  perpetually  happens  that 
a  temporary  cause  gives  rise  to  a  permanent  effect.  The  contact  of 
iron  with  moist  air  tor  a  few  hours,  produces  a  rust  which  may  endure 
lor  centuries ;  or  a  projectile  fotoe  which  launches  a  cannon  ball  into 
space,  produces  a  motion  which  would  condaue  for  ever  unless  some 
«icher  force  counteracted  it 

Between  the  two  examples  which  we  have  here  given,  there  is  a 
difference  worth  pointing  out.  In  the  former,  (in  winch  the  phenom* 
enon  produced  is  a  substance,  and  not  a  motion  of  a  substance,) 
since  me  rust  remains  for  ever  and  unaltered  unless  some  new  cause 
supervenes,  we  may  speak  c(  the  eontact  of  air  a  hundred  yean  ago 
as  even  the  proximate  cause  of  the  rust  which  has  existed  from  that 
time  until  now.  But  when  the  eilfect  is  motion,  which  is  itself  a  change, 
we  must  use  a  different  language.  The  permaoicncy  of  the  effect  is 
now  only  the  permanency  of  a  aeries  of  changes.  The  second  foot, 
or  inch,  or  mile  of  motion,  is  not  the  mere  prolonged  duration  of 
the  first  foot,  or  inch,  or  mile,  but  another  fact  which  succeeds,  and 
which  may  in  some  respects  be  very  unlike  the  former,  since  it 
carries  the  body  through  a  different  region  of  space.  Now,  the 
original  projectUe  force  which  set  the  body  moving  is  the  remote 
cause  of  all  its  motion,  however  long  continued,  but  the  proximate 
cause  of  no  motion  except  that  which  took  place  at  the  first  instant. 
The  motion  at  any  subsequent  instant  is  proximately  caused  by  the 
motion  which  took  place  at  the  instant  preceding.  It  is  on  tbat, 
and  not  on  the  original  moving  cause,  that  the  motion  at  any  given 
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9BMcii0nt  ^(BpeBdt.  For,  mpiKiae  that  the  bodv  paaseft  thfoagh  Bome 
ceflistuig  medium,  which  partiaily  counteracts  the  eflfect  of  the  original 
impuke,  and  by  so  doing  retards  die  modoa:  this  counteraction  (it 
meedb  seazvely  here  be  r^>eeted)  ia  as  strict  an  example  of  obedience 
to  the  law  of  the  impulse,  as  if  Uie  body  had  gone  on  moving  with  it» 
original  velocity  ;  but  the  motion  which  results  is  difierent,  being  now 
%  eempound  o£'iSm  effects  of  two  eaaaes  acting  in  contapary  direcdona» 
iaateaa  of  the  one  efiect  of  4me  cause.  Now,  what  cause .  does  the 
body  obey  in  its  suhse^ent  motion  1  The  original  cause  of  motioiv 
or  the  actual  motion  at  the  preceding  instant?  The  lattmr :  for  when 
the  object  issues  from  the  resisting  medium,  it  continues  moving  not 
rmk  its  orig^iJ,  but  with  its  retailed,  velocity.  The  motion  having 
onoe  been  dimimshed,  aH  that  whidi  follows  is  diminished.  The 
effect  changee^  because  the  cause  which  it  really  obeys,  the  proximate 
c«iue>  the  real  cause  in  fact,  has  changed*  Tliis  principle  is  recogmzed 
by  mathematiciaaa  when  they  emimertte  among  the  causes  by  which 
the  motion  of  a  body  is  at  any  instant  determined,  the  farce  generated 
by  the  previous  motion;  aa  exj^ression  which  would  be  absurd  if 
tcdcen  te  mply  that  t]^s  "  force"  was  an  intermediate  link  between  the 
cause  and  Uie  effect,  but  which  really  means  only  the  previous  motion 
itself^  considered  as  a  cause  of  fixrther  motion*  We  must,  therefore^ 
if  we  would  speak  with  perfect  precision,  consider  each  link  in  the 
succession  of  motions  as  the  effect  of  the  link  preceding  it.  But  i^ 
for  the  convemeace  of  discourse,  we  speak  of  the  whole  series  as  one 
effect,  it  must  be  as  an  effect  produced  by  the  original  impelling  force; 
a  permanent  effect  produced  by  an  instantaneoua  cause,  and  possessing 
the  property  of  selfpexpotuatioQ. 

Let  us  now  suppose  that  the  original  agent  or  cause,  instead  of 
being  instantaneous,  is  permanent.  Whatever  effect  has  been  pro* 
duc€^  up  tea  given  time,  would  (unless  prevented  by  the  intervention 
of  some  new  cause)  subsist  permanently,  even  if  the  cause  were  to 
perish.  Since,  however,  the  cause  does  not  perish,  but  continues  to 
exist  and  to  operate,  it  must  go  on  producing  more  and  more  of  the 
effect;  and  instead  of  an  uniform  e&ct,  we  have  a  progressive  seriea^ 
of  eiSbcts,  arising  from  the  accumulated  influence  of  a  permanent  cause. 
Thus,  the  contact  of  iron  with  the  atmosphere  causes  a  portion  of  it  to 
rust ;  and  if  the  cause  ceased,  the  effect  already  produced  would  be 
permanent,  but  no  forther  e^ct  would  be  added.  If,  however,  the 
cause,  namely,  exposure  to  moist  air,  continues,  more  and  more  of  the 
iron  becomes  rusted,  until  it  is  all  converted  into  a  red  powder,  when 
one  of  the  conditions  of  the  production  of  rust,  namely,  the  presence 
of  unoxidiSEod  iron,  has  ceased,  and  the  effect  cannot  any  longer  be 
produced.  Again,  the  earth  causes  bodies  to  fall  towards  it,  Uiat  is, 
the  existence  of  the  earth  at  a  given  ipstant,  causes  an  unsupported 
body  to  move  towards  it  at  the  succeeding  instant :  and  if  the  earth 
were  instantly  annihilated,  as  much  of  the  effect  as  is  already  produced 
would  continue ;  the  object  would  go  on  moving  in  the  same  direction, 
with  its  acquired  velodty,  until  intercepted  by  some  body  or  4oflected 
by  some  other  force.  The  earth,  however,  not  beine  annihilated,  goes, 
on  producing  in  the  second  instant  an  effect  similar  and  of  equal 
amount  to  the  first,  which  two  effects  being  added  together,  there 
Bsaults  an  accelerated  velocity ;  and  this  operation  being  repeated  at 
aach  suqcBisive  instant,  the  mere  permanence  of  the  cause,  although. 
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witliout  increafle,  eiTes  rise  to  a  constant  progressiTe  incraase  of  the 
effect,  BO  long  as  all  the  conditions,  negative  and  posittye^  of  the  pro- 
duction of  that  effect  continue  to  be  realized. 

It  must  be  obvious  that  this  state  of  things  is  merely  a  case  of  liie 
Composition  of  Causes.  A  cause  which  continues  in  action,  must  on 
a  strict  analysis  be  considered  as  a  number  of  causes  exactly  similary 
successively  introduced,  and  producing  by  their  combination  the  sum 
of  the  effects  which  they  would  severally  produce  if  thev  acted  singly. 
The  progressive  rusting  of  the  iron  is  m  strictness  the  sum  of  the 
effects  of  many  particles  of  air  a^sting  in  succession  upon  correspond- 
ing particles  of  iron.  The  continued  action  of  the  earth  upon  a  falling 
Ix^y  is  equivalent  to  a  series  of  forces,  applied  in  successive  instants, 
each  tending  to  produce  a  ceitain  constant  quantity  of  motion :  and 
the  motion  at  each  instant  is  the  sum  of  the  effiscts  of  the  new  force 
applied  at  the  preceding  instant,  and  of  the  motion  already  acquired. 
In  each  instant,  a  fresh  effect  of  which  gravity  is  the  proximate  cause, 
is  added  to  the  effect  of  which  it  was  the  remote  cause :  or  (to  express 
the  same  thing  in  another  manner)  the  effect  produced  by  the  earth's 
influence  at  the  instant  last  elapsed,  is  added  to  the  sum  of  the  effects 
of  which  the  remote  causes  were  the  influences  exerted  by  the  earth 
at  all  the  previous  instants  since  the  motion  began.  The  case,  there* 
fore,  comes  under  the  principle  of  a  concurrence  of  causes  producing 
an  effect  equal  to  the  sum  of  their  separate  effects.  But  as  the  causes 
come  into  play  not  all  at  once,  but  successively,  and  as  the  effect  at 
each  instant  is  the  sum  of  the  effects  of  those  causes  only  which  have 
come  into  action  up  to  that  instant,  the  result  assumes  the  form  of  an 
ascending  series ;  a  succession  of  sums,  each  greater  than  that  which 
preceded  it;  and  we  have  thus  a  progressive  effect,  from  the  continued 
action  of  a  cause. 

Since  the  continuance  of  the  cause  influences  the  effect  only  by 
adding  to  its  quantity,  and  since  the  addition  takes  place  according  to 
a  fixed  law  (equal  quantities  in  equal  times),  the  result  is  capable  of 
being  computed  on  mathematical  principles.  In  fact,  this  case,  being 
that  of  infinitesimal  increments,  is  precisely  the  case  which  Ae  differ- 
ential calculus  was  invented  to  meet.  The  questions,  what  effect  will 
result  from  the  continual  addition  of  a  given  cause  to  itself?  and,  what 
amount  of  the  cause,  being  continually  added  to  itself,  will  produce  a 
given  amount  of  the  effect  ?  are  evidently  mathematical  questions,  and 
to  be  treated,  therefore,  deductively.  If;  as  we  have  seen,  cases  of  the 
Composition  of  Causes  are  seldom  adapted  for  any  other  than  deduc- 
tive investigation,  this  is  especially  true  in  the  case  now  examined,  the 
continual  composition  of  a  cause  with  its  own  previous  efkcta ;  since 
such  a  case  is  peculiarly  amenable  to  the  deductive  method,  while  the 
undistinguishaole  manner  in  which  the  effects  are  blended  with  one 
another  and  with  the  causes,  must  make  the  treatment  of  such  an 
instance  experimentally,  still  more  chimerical  than  in  any  other  case. 

§  2.  We  shall  next  advert  to  a  rather  more  intricate  operation  of  the 
same  principle,  namely,  when  the  cause  does  not  merely  continue  in 
action,  but  undergoes,  during  the  same  time,  a  progressive  change  in 
those  of  its  circumstances  which  contribute  to  determine  the  effect.  In 
this  case,  as  in  the  former,  the  total  eflect  goes  on  accumulating,  by 
the  continual  addition  of  a  fr^b  effect  to  that  already  produde<^  but 
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it  is  no  longer  by  the  addition  of  equal  quantitieB  in  equal  times ;  'the 
quantities  added  are  unequal,  and  even  the  quality  may  now  be  differ- 
ent If  the  change  in  the  state  of  the  pennanent  cause  be  progressive, 
the  effect  will  go  through  a  double  series  of  changes,  arising  partly 
from  the  accumulated  action  of  the  cause,  and  partly  from  the  changes 
in  its  action.  The  effect  is  sdU  a  progressive  effect,  produced,  how* 
ever,  not  by  the  mere  continuance  of  a  cause,  but  by  its  continuance 
and  its  progressiveness  combined. 

A  familiar  example  is  afforded  by  the  increase  of  the  temperature 
as  summer  advances,  that  is,  as  the  sun  draws  nearer  to  a  vertical 
position,  and  remains  a  greater  number  of  hours  above  the  horison. 
This  instance  exemplifies  in  a  very  interesting  manner  the  twofold 
operation  on  the  eflect,  arising  from  the  continuance  of  the  cause  and 
from  its  progressive  change.  When  once  the  sun  has  come  near 
enough  to  the  zenith,  and  remains  above  the  horizon  long  enough,  to 
g^ve  more  warmth  during  one  diurnal  rotation  than  the  counteracting 
cause,  the  earth's  radiation,  can  carry  off,  the  mere  continuance  of  the 
cause  would  progressively  increase  the  effect,  even  if  the  sun  came  no 
nearer  and  the  days  grew  no  longer ;  but  in  addition  to  this,  a  change 
takes  place  in  the  accidents  of  the  cause  fits  series  of  diurnal  posi- 
tions), tending  to  increase  the  quantity  of  me  effect  When  the  sum* 
mer  solstice  has  passed,  the  progressive  change  in  the  cause  begins  to 
take  place  the  reverse  way ;  but,  for  some  time,  the  accumulating 
effect  of  the  mere  continuance  of  the  cause  exceeds  the  effect  of  the  « 
changes  in  it,  and  the  temperature  continues  to  increase. 

Again,  the  moti<ms  of  a  planet  are  a  progressive  effect,  produced 
by  causes  at  once  permanent  and  progressive.  The  orbit  of  a  planet 
is  determined  (omitting  perturbations)  by  two  causes :  first,  the  action 
of  the  central  body,  a  permanent  cause,  which  alternately  increases 
and  diminishes  as  the  planet  draws  nearer  to  or  goes  fiirther  from  its 
perihelion,  and  which  acts  moreover  at  every  point  in  a  different  direc- 
tion; and,  secondly,  the  tendency  of  the  planet  to  continue  moving  in 
the  direction  and  with  the  velocity  which  it  has  already  acquired. 
This  force  also  grows  greater  as  the  planet  draws  nearer  to  its  perihe- 
lion, because  as  it  does  so  its  velocity  increases ;  and  less,  as  it  recedes 
from  its  perihelion :  and  this  force  as  well  as  the  other  acts  at  each  point 
in  a  different  direction,  because  at  every  point  the  action  of  the  central 
force,  by  deflecting  the  planet  from  its  previous  direction,  alters  the 
line  in  which  it  tends  to  continue  moving.  The  motion  at  each  instant 
is  determined  by  the  amount  and  direction  of  the  motion  and  the 
amount  and  direction  of  the  sun's  action-  at  the  previous  instant :  and 
if  we  speak  of  the  entire  revolution  of  the  planet  as  one  phenomenon 
(which,  as  it  is  periodical  and  similar  to  itself^  we  often  find  it  conve- 
nient to  do),  that  phenomenon  is  the  progressive  effect  of  two  perma- 
nent and  progressive  causes,  the  central  force  and  the  acquired  motion. 
Those  causes  happening  to  be  progressive  in  the  particular  way  which 
is  called  periodical,  the  efi^t  necessarily  is  so  too;  because,  the  quan- 
tities to  be  added  together  returning  in  a  regular  order,  the  same  sums 
must  also  regularly  return. 

This  example  is  well  worthy  of  consideration  also  in  another  respect. 
Although  the  causes  themselves  are  permanent,  and  independent  of  all 
conditions  known  to  us,  the  changes  which  take  place  in  the  quantities 
and  relations  of  the  causes  are  actually  caused  by  the  periodical  chaagee 
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in  the  eflfectB.  Tbe  causes,  as  they  exist  at  aa^  momeat,  having  pn>* 
duced  a  certain  motion^  that  motion, becomingilBelf  a  ctose, reacts  od 
the  causes,  and  produces  a  change  in  them.  By  altering  the  distance 
and  direction  of  the  centra]  body  relatively  to  the  planet,  and  the  diree- 
tion  and  quantity  of  the  tangential  force,  it  alters  the  elements  which 
determine  the  motion  at  the  next  succeeding  instant  This  change 
renders  the  next  motion  somevdiat  different ;  and  this  difference,  by  a 
fresh  reaction  upon  the  causes,  renders  the  next  motion  still  more  oif-^ 
ferent,  and  so  on.  The  or^nal  state  of  the  causes  might  have  been 
such,  that  this  series  o£  actions  modified  by  reactions  would  not  haw 
been  periodicaL  The  sun's  action,  and  tbe  original  impelling  force, 
mi^t  have  been  in  such  a  ra;tio  to  one  another,  that  the  reaction  of  the 
effect  would  have  been  such  as  to  alter  the  causes  more  and  more, 
without  erer  brii^png  them  back  to  what  they  were  at  any  Ibmier 
time.  The  pknet  would  then  have  moved  in  a  parabcda,  or  an  hyper* 
bola,  curves  not  returning  into  themselves.  The  quantities  of  the  two 
forces  were,  however,  originally  such,  that  the  successive  reactions  of 
the  eflect  bring  back  the  causes,  after  a  certain  time,  to  v^at  they  were 
before  ;  and  from  that  time  all  the  variations  cootinue  to  recur  again 
and  again  in  the  same  periodical  order,  and  must  so  continue  while  the 
causes  subsist  and  are  not  counteracted. 

§  3.  In  all  cases  of  projpressive  effects,  whether  arising  frt>ra  the  ac* 
cumulation  of  an  unchanging  or  of  changing  elements,  there  is  an  uni- 
formity of  succession  not  merely  between  the  cause  and  the  effect,  but 
between  the  first  stages  of  the  effect  and  its  subsecment  stages.  That 
8  body  in  vacuo  falls  sixteen  feet  in  the  first  second,  finty^eight  in  the 
second,  and  so  on  in  the  ratio  of  the  odd  numbers,  one,  three,  five,  Aec., 
is  as  much  an  uniform  sequence  as  that  when  the  supports  are  removed 
the  body  fiedls.  The  sequence  of  spring  and  summer  is  as  regular  and 
invariable  as  that  of  the  approach  of  the  sun  and  spring :  but  we  do 
not  consider  spring  to  be  the  cause  of  sununer,  it  is  evident  that  they 
are  both  effects  of  the  increased  heat  received  from  the  sun,  and  if  that 
cause  did  not  exist,  spring  might  continue  for  ever,  without  having 
the  slightest  tendency  to  produce  summer.  As  we  have  so  often  re- 
mariLed,  not  the  conditional,  but  the  unconditional  invariable  antece* 
dent,  is  termed  the  cause.  That  which  would  not  be  followed  by  the 
effect  unless  something  else  had  preceded,  is  not  the  cause,  however 
invariable  the  sequence  may  in  fact  be. 

It  is  in  this  way  that  most  of  these  uniformities  of  succession  wn 
generated,  which  are  not  cases  of  causation.  When  a  phenomenon 
goes  on  increasing,  or  periodicaDy  increases  and  diminishes,  or  goes 
throurii  any  continued  and  unceasing  process  of  variation  reducible  to 
an  unifiDrm  rule  or  law  of  succession,  we  do  not  on  this  account  presume 
that  any  two  successive  terms  of  the  series  are  cause  and  effect  We 
presume  die  contrary ;  we  expect  to  find  that  the  whole  series  originates 
either  fix>m  the  continued  action  of  fixed  causes  or  from  causes  which  go 
through  a  corresponding  process  of  continuous  change.  A  tree  grows 
from  half  an  inch  high  to  an  hundred  feet;  and  some  trees  will  gener- 
ally grow  to  that  height  unless  prevented  by  some  counteracting  cause. 
But  we  do  not  call  the  jseedlin^  the  cause  of  the  full  grown  tree  ;  the 
invariable  antecedent  it  certainly  is,  and  we  know  very  imperfectly 
upook  what  other  antecedents  the  sequence  is  contingent,  but  we  affe 
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eooTiiiced  that  it  is  oootiiigeDt  upon  sometfaing;  beeauM  the  hoiinog&^ 
neousness  of  the  antecedent  with  the  coasequent,  the  dose  resemblaiioA 
of  the  seedHng  to  the  tree  in  all  reqpeols  except  magnitude,  and  the 
gnuluality  of  the  growth,  so  exactly  resembling  the  progressively  aeeo- 
mutating  effect  produced  by  the  long  action  of  some  one  cause,  lenw 
■oaicely  a  possioility  of  doubting  that  ike  seedling  and  the  tree  avn 
f  eally  two  terms  in  a  series  of  tbot  description,  the  first  tenn  of  whick 
is  yet  to  seek.  The  eoachisien  is  further  confirmed  by  thisy  that  wo 
are  able  to  prove  by  strict  induction  the  dependence  of  the  growth  <^ 
tha  tree,  and  even  of  die  contimtaace  of  its  existence,  upon  the  con- 
tinued repetition  of  certain  prDcesses  of  nutrition,  the  rise  of  the  snp» 
die  absorptionB  and  exhalations  by  the  leaves,  &c.,  and  the  same  exr* 
periments  would  probably  prove  to  us  that  the  growth  of  the  tree  ia 
the  accumulated  sum  of  the  eiects  of  these  continued  processes^  were 
we  not,  fiff  want  of  sufficiently  microscopic  eyes,  nnaUe  to  obaenw 
correctly  and  in  detail  what  thoae  effects  axe. 


CHAPTER  XYL 

OF  SMPIIIOAI.  LAW& 


§  1.  ExPBnitXNTAL  philosophers  usually  give  the  name  of  Empirical 
Laws  to  those  umfbrmities  which  observation  or  experiment  has  shown 
to  exist,  but  upon  which  they  hesitate  to  rely  in  oaaes  varying  much 
fiom  those  which  have  been  actually  observed,  for  want  of  seeing  any 
reason  wAy  such  a  law  should  exist.  It  is  implied,  therefore,  in  the 
notion  of  an  empirical  faw,  that  it  is  not  an  ultiipate  law ;  that  if  true 
at  all,  its  truth  is  capable  of  bein^,  and  requires  to  be,  accounted  for. 
It  is  a  derivative  law,  the  derivauon  of  which  is  not  yet  known.  To 
state  the  explanatiour  the  why  of  the  empirical  law,  would  be  to  state 
the  laws  firom  which  it  is  derived;  the  ultimate  causes  upon  whiah 
it  b  contingent.  And  if  we  knew  these,  we  should  also  know  what 
are  its  limits ;  under  what  conditions  it  Jwould  cease  to  be  fulfilled* 

The  periodical  return  of  eclipses,  as  originally  ascertained  by  the 
persevering  observeition  of  the  early  eastern  astronomers,  was  an  era^ 
pineal  law,  until  the  general  laws  of  the  celestial  motions  had 
accounted  for  it.  The  following  are  empirical  laws  still  waiting  to  be 
resolved  into  the  simpler  laws  from  which  they  are  derived^  The  local 
laws  of  the  flux  and  reftux  of  the  tides  in  different  plaoss  :  the  success 
sion  of  certain  kinds  of  weather  to  certain  appearances  of  sky :  the  ap- 
parent exceptions  to  the  almost  universal  truth  that  bodies  expand  by 
increase  of  temperaturej:  the  law  that  breeds,  both  animal  and  vegeta- 
ble, are  improved  by  crossing:  that  rases  have  a  strong  tendency  to 
permeate  animal  membranes :  that  opium  and  alcohol  intoxicate:  that 
substances  containing  a  very  high  proportion  of  nitrogen  (such  as  hy- 
drocyanic acid  and  morphia)  are  powerful  poisons:  that  when  diflferent 
metals  are  Eised  together  the  alloy  is  harder  than  the  various  elements: 
that  the  number  ef  atoms  of  acid  required  to  neutralize  one  atom  of 
any  base,  is  equal  to  the  number  of  atoms  of  oxygen  in  the  base:  that 
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tha  Bolubility  of  Bobstances  in  one  another,  depends*  (at  least  in  some 
degree)  on  the  aimilarity  of  their  elements. 

An  empirical  law,  then,  is  an  observed  uniformity,  presumed  to  be 
resolvable  into  simpler  laws,  but  not  yet  resolved  into  them.  The  as- 
certainment of  the  empirical  laws  of  phenomena,  often  precedes  by  a 
long  interval  the  explanation  of  those  laws  by  the  Deductive  Method : 
and  the  verification  of  a  deduction  usually  consists  in  the  comparison 
of  its  results  with  empirical  laws  previously  ascertained. 

§  2.  From  a  limited  number  of  ultimate  laws  of  causation,  there  are 
necessarily  generated  a  vast  number  of  derivative  uniformities,  both 
of  succession  and  of  coexistence.  Some  are  laws  of  succession  or  of 
coexistence  between  different  effects  of  the  same  cause :  of  these  we 
had  abundant  examples  in  the  last  chapter.  Some  are  laws  of  suc- 
cession between  effects  and  their  remote  causes ;  resolvable  into  the 
laws  which  connect  each  with  the  intermediate  link,  lliirdly,  when 
causes  act  together  and  compound  their  effects,  the  laws  of  those 
causes  generate  the  fundamental  law  of  the  effect,  namely,  that  it  de* 
pends  upon  the  coexistence  of  those  causes.  And,  finally,  the  ordei 
of  succession  or  of  Icoexistence  which  obtains  among  effects,  necessa- 
rily depends  upon  their  causes.  If  they  are  effects  of  the  same  cause, 
it  depends  upon  the  laws  of  that  cause ;  if  of  different  causes,  it  de- 
pends upon  the  laws  of  those  causes  severally,  and  upon  the  circum- 
stances which  determine  their  coexistence.  If  we  inquire  forther  when 
and  how  the  causes  will  coexist,  that,  again,  depends  upon  their  causes: 
and  we  may  thus  trace  back  the  phenomena  higher  and  higher,  until 
the  different  series  of  effects  meet  in  a  point,  and  the  whole  is  shown 
to  have  depended  ultimately  upon  some  common  cause ;  or  until,  in- 
stead of  converging  to  one  pomt,  they  terminate  in  different  points, 
and  the  order  of  the  effects  is  proved  to  have»arisen  from  the  original 
collocation  of  some  of  the  primeval  causes,  or  natural  agents.  For 
example,  the  order  of  succession  and  of  coexistence  among  the 
heavenly  motions,  which  is  expressed  by  Kepler's  laws,  is  derived 
from  the  coexistence  of  two  primeval  causes,  the  sun,  and  the  original 
impulse  or  projectile  force  impressed  upon  each  planet.t  Kepler's 
laws  are  resolved  into  the  laws  of  these  causes  ana  the  fact  of  their 
coexistence. 

Derivative  laws,  therefore,  do  not  depend  solely  upon  the  ultimate 
laws  into  which  they  are  resolvable :  they  mostly  depend  upon  those 
ultimate  laws  and  an  ultimate  fact  i  namely,  the  mode  of  coexistence 
of  some  of  the  original  elements  of  the  universe.  The  ultimate  laws 
of  causation  might  be  the  same  as  at  present,  and  yet  the  derivative 
laws  completely  different,  if  the  causes  coexisted  in  different  propor- 
tions, or  with  any  difference  in  those  of  their  relations  by  which  the 
effects  are  influenced.     If,  for  example,  the  sun's  attraction,  and  the 

*  Thus,  water,  of  which  eiffhi-ninths  in  weight  are  oxjrgen,  disBolTes  most  bodies  which 
contain  a  high  proDortion  of  ozysen,  such  as  all  the  nitrates,  (which  have  more  oxygen 
than  auv  others  of  the  common  salts,)  most  of  the  sulphates,  many  of  the  carbonates,  &c. 
Again,  bodies  largely  composed  of  combustible  elements,  like  hydrogen  and  carbon,  aie 
soluble  in  bodies  of  similar  composition ;  rosia,  for  instance,  will  dissolve  in  alcohol,  tar  in 
oil  of  turpentine.  This  empirical  generalisation  is  far  from  being  universally  tnie :  no 
doubt  because  it  is  a  remote,  and  therefore  easily  defeated,  result  of  general  laws  too  deep 
for  us  at  present  to  penetrate :  but  it  will  probably  in  time  suggest  processes  of  inquiry, 
leading  to  the  discovery  of  these  laws. 

f  Or  (according  to  Laplaee'a  theory)  the  sun,  and  the  sun's  rotation. 
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oHginal  projectile  force,  bad  existed  in  some  other  ratio  to  one  another 
than  they  did  (and  we  know  of  no  reason  why  this  should  not  have 
been  die  case),  the  derivative  laws  of  the  heavenly  motions  mieht 
have  been  quite  different  from  what  they  are.  The  proportions  which 
exist  happen  to  be  such  as  to  produce  regular  elliptical  motions ;  any 
other  proportions  would  have  produced  aifferent  ellipses,  or  circular, 
or  parabolic,  or  hyperbolic  motions,  but  still  regular  ones ;  because  the 
effects  of  each  of  the  agents  accumulate  accor£ng  to  an  uniform  law; 
and  two  regular  series  of  quantities,  when  their  corresponding  terms 
are  added,  must  produce  a  regular  series  of  some  sort,  whatever  the 
quantities  themselves  are. 

§  3.  Now  this  last  mentioned  element  in  the  resolution  of  a  deriva- 
tive law,  the  element  which  is  not  a  la\v  of  causation  but  a  collocation 
of  causes,  cannot  itself  be  reduced  to  any  law.  There  is  (as  formerly 
remarked*)  no  uniformity,  no  narma^  principle,  or  rule,  perceivable  in 
the  distribution  of  the  primeval  natural  agents  through  the  universe. 
The  different  substances  composing  the  earth,  the  powers  that  pervade 
the  universe,  stand  in  no  constant  relation  to  one  another.  One  sub- 
stance is  more  abundant  than  others,  one  power  acts  through  a  larger 
extent  of  space  than  others,  without  any  pervading  analogy  that  we 
can  discover.  'We  not  only  do  not  know  of  any  reason  why  the 
spn's  attraction  and  the  tangential  force  coexist  in  the  exact  propor- 
tion they  do,  but  we  can  trace  no  coincidence  between  it  and  the 
proportions  in  which  any  other  elementary  powers  in  the  universe  are 
mtermingled.  The  utmost  disorder  is  apparent  in  the  combination  of 
the  causes;  which  is  consistent  with  the  most  perfect  order  in  their 
effects ;  for  when  eadi  agent  carries  on  its  own  operations  according  to 
an  uniform  law,  even  the  most  capricious  combination  of  agencies  wiO 
generate  a  regularity  of  some  sort,  as  we  see  in  the  kaleidoscope, 
where  any  casual  arrangement  of  colored  bits  of  glass  produces  oy 
the  laws  of  reflection  a  beautiful  regularity  in  the  effect. 

§  4.  In  the  above  considerations  Kes  the  justification  of  the  limited 
degree  of  reliance  which  philosophetB  are  accustomed  to  place  in  em- 
pirical laws. 

A  derivative  law  which  results  wholly  from  the  operation  of  some 
one  cause,  will  be  as  universally  true  as  the  laws  of  the  cause  itself; 
that  is,  it  will  always  be  true  excejjt  where  some  one  of  those  effects 
of  the  cause,  on  which  the  derivative  law  depends,  is  defeated  by  a 
counteracting  cause.  But  when  the  derivative  law  results  not  from 
different  effects  of  one  cause,  but  from  effects  of  several  causes,  we 
cannot  be  certain  that  it  will  be  true  under  any  variation  in  the  mode 
of  coexistence  of  those  causes,  or  of  the  primitive  natural  agents  on 
which  the  caus^  ultimately  depend.  The  proposition  that  coal  beds 
rest  upon  certain  descriptions  of  strata  exclusively,  though  true  on 
the  earth  so  far  as  our  observation  has  reached,  cannot  be  extended  to 
the  moon  or  the  other  planets,  supposing  coal  to  exist  there  ;  because 
we  catinot  be  assured  mat  the  original  constitution  of  any  other  planet 
was  such  as  to  produce  the  different  depositions  in  the  same  order  as 
in  our  globe.     The  derivative  law  in  this  case  depends  not  solely 
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iipon  laws  btttr  «poa  a  oollooation ;  and  eoUooatioofl  cannot  be  redaead 
W  any  law. 

Now  it  IB  the  very  natuve  of  a  deriimlive  law  which  has  not  yet  been 
resolved  into  ks  elementa*  in  other  words,  an  empirical  kw,  that  we 
do  not  know  whether  it  reenlta  from  the  different  effects  of  one  cause 
or  from  effects  c^  different  cauaee.  We  cannot  tell  whether  it  depends, 
wholly  upon  laws,  or  pai$ly  upon  laws  and  partly  upon  a  collocation. 
If  it  depends  upon  a  Goilocatk>ii»  it  wiU  be  true  in  all  the  cases  in  which 
that  particular  collocatioa  ewts^  But  aince  we  are  en^tmlj  ignorant,  in 
case  of  its  depending  upon  a  coUooetion^  what  the  collocation  is,  we  are 
not  safe  in  extending  the  law  beyond  the  limits  of  time  and  place  in 
which  we  have  actual  experience  of  its  truth.  Since  within  those  limits 
the  law  has  always  been  found  true,  we  have  evidence  that  the  colloca- 
tions, whatever  they  are,  upon  which  it  depends,  do  veaKy  exist  within 
those  limits.  But  knowing  of  no  rule  or  principle  to  which  the  collo- 
cations themselves  conform^  we  cannot  conclude  that  because  a  collo- 
cation is  proved  to  exist  wiUun  certain  limits  (^  place  <»  time,  it  wiH 
^  exist  be  vend  those  limits.  Empirical  laws,  thereK)re,  can  only  be  held 
*  true  wiuun  the  limits  of  time  and  place  in  which  they  have  been  found 
true  by  observation :  ai^i  not  merely  the  limits  of  ti»e  and  place>  huk 
of  time,  place*  and  circumstance :  fin*  since  it  is  ^  very  meaning  of  an 
empirical  law  that  we  do  not  know  the  ultimate  laws  of  causation  upoft 
which  it  is  dependent,  we  cannot  foresee,  without  actual  trial,  in  wha| 
manner  or  to  what  extent  the  introduction  of  any  new  ciixsuvistance 
may  effect  it. 

§  5.  But  how  are  we  to  know  that  an  uniformity,  ascertained  by 
^perience,  i^  only  an  empirical  law  %  Since,  by  the  supposition,  wo 
have  not  been  able  to  resolve  it  into  higher  laws,  how  do  we  know 
that  it  is  not  an  ultimate  law  of  causation  ) 

I  answer,  that  no  generalization  amounts  to  more  than  an  empirical 
law  when  the  only  proof  upon  which  it  rests  is  that  of  the  MeAod  of 
Agreement  For  it  has  been  seen  that  by  that  method  alone  we  never 
can  arrive  at  causes.  All  that  the  Method  of  Agreement  can  do  is,  to 
ascertain  the  whole  of  the  circumstances  common  to  all  cases  in  which 
a  phenomenon  is  produced :  and  this  of  course  includes  not  only  the 
cause  of  the  phenomenon,  but  aU  phenomena  with  which  it  is  con- 
nected by  any  derivative  uniformity,  whether  as  being  collateral 
effects  of  Uie  same  cause,  or  effects  of  any  other  cause  which,  in  all  the 
instances  we  have  been  able  to  observe,  coexisted  with  it  The  method 
affords  no  means  of  determining  which  of  these  uniformities  are  lawfe  of 
causation,  and  which  are  merely  derivative  laws  resulting  from  tbose 
la^ws  of  causation  and  from  the  collocation  of  the  causes*  None  of 
them,  therefore,  can  be  received  in  any  other  character  iJian  that  of 
derivative  laws,  the  derivation  of  which  has  not  been  traced ;  in  other 
words,  empirical  laws:  in  which  light,  all  results  obtained  by  the. 
Method  of  Agreement  (and  therefore  almost  all  the  truths  obtained  by 
simple  observation  without  experiment)  must  be  considered,  until 
either  confirmed  by  the  Method  of  Difference,  or  explained  deduc- 
tively, in  other  words,  accounted  for  d  priori. 

These  empirical  laws  may  be  of  greater  or  of  less  authority,  accord- 
ing as  there  is  reason  to  presume  that  they  are  resolvable  into  laws 
only,  or  into  laws  and  collocations  tpgether.    The  sequences  which  we 
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Obserre  In  th6  proiiud^on  kai  vahBeqnefat  lif^  of  ati  atiittial  or  a  vege* 
tal^e,  resting  upon  the  Method  of  Agreement  only,  are  mere  empirical 
laWB ;  but  though  the  antecedents  in  thdse  se^neaced  may  not  be  the 
(causes  of  the  consequents,  both  the  one  and  the  other  are  probably,  in 
the  main,  kuccesBive  stages  of  a  progressi^is  efiect  originating  in  a 
common  causey  and  therefore  independent  of  eoUocattons.  The  unifor* 
mities,  on  the  other  hand,  in  the  order  e^  superposition  of  strata  on  the 
earth,  are  empirical  laws  of  u  mueh  vrei^er  kind,  since  they  are  not 
only  not  laws  of  causation,  but  there  ih  no  reason  to  beMeve  that  they 
depend  upon  any  common  cause:  all  Appearances  ans  in  favor  of 
tlieir  depending  utx>n  the  particular  collocation  of  natural  agents  which 
prinlltiTely  existea  on  our  globe,  and  from  which  no  inference  can  be 
dmwn  as  to  the  coUocation  which  exists  or  hits  existed  in  any  other 
p^ortion  of  the  universe. 

6.  Our  definition  of  an  ^mpuical  Iftw  in<^hi£ng  not  only  those 
tttuformities  which  ate  not  known  to  be  lHWs  of  causation,  but  also 
those  which  are,  provided  there  be  reason  to  presume  that  they  ate 
not  ultimate  laws ;  this  is  the  pr6per  place  to  consider  by  what  sign! 
we  may  judge  that  even  if  an  observed  uniformity  be  a  law  of  causae- 
tion,  it  is  not  an  ultimate  but  a  derivative  law. 

The  first  dign  is,  if  between  the  antecedent  a  and  the  consequent  h 
there  be  evidence  of  some  intermediate  link;  some  phenomenon  of 
which  we  can  collect  the  existence,  although  frotn  the  imperfection  of 
our  senses  or  of  our  instruments  we  are  unable  to  ascettam  its  precis 
nature  and  laws.  If  there  be  such  a  phenomenon  (which  may  be 
denoted  by  the  letter  a$),  it  follows  that  even  if  ct  be  the  cause  of  &»  it 
is  but  the  remote  cause,  and  that  the  law,  tt  causett  i,  is  resolvable  into 
at  least  two  laws,  a  causes  a),  and  3  causes  h*  This  is  a  Yery  frequent 
case,  since  the  operations  of  nature  mostly  take  place  on  Ho  minute  a 
scale,  that  many  of  the  successive  steps  are  eiuier  impereeptible,  or 
terj  indistinctly  perceived. 

Take,  for  example,  the  lavFs  of  the  chemical  Composition  of  substati- 
ces ;  as  that,  hydrogen  and  oxygen  being  combined  Water  is  produced. 
All  we  see  of  the  process  is,  that  the  two  gases  being  tnixed  m  certain 
proportions,  and  neat  or  electricity  being  ai>plied»  an  explosion  takes 
place,  the  gases  disappear,  and  water  remains.  There  is  no  doubt 
about  the  law,  or  about  its  being  a  law  c€  causation.  Bttt  between  the 
antecedent  (the  gases  in  a  state  of  mechanical  mixture,  heated  or  elec- 
trified), and  the  consequent  ^the  production  of  Water),  there  must  be 
an  intermediate  process  Which  we  Sa  not  see.    For  if  we  lake  any 

rrtion  whatever  of  the  water,  and  subject  it  te  analysis,  wa  find  that 
always  contains  some  hydrogen  and  some  oJcygen :  nay,  the  very 
same  proportions  of  them,  nam^y,  two-thirds,  in  vdluinoi  of  hydrogen, 
and  one-tnird  oxygen.  This  is  true  of  a  single  drop ;  it  is  true  or  the 
minutest  portion  which  our  instrumeUM  are  capable  of  appreciating. 
Since,  then,  the  smallest  perceptible  portion  of  the  water  contains  both 
those  substances,  portions  of  hydrogen  and  OJtygen  smaller  than  the 
smallest  perceptible  must  have  cotue  together  in  every  such  minute 
portion  of  space ;  must  have  come  clc>ser  together  than  when  the  gases 
were  in  a  state  of  mechanical  mixture,  since  (to  mention  no  othisr 
reasons)  the  Water  occupies  far  leto  space  than  the  gases*  Now  as  we 
cannot  see  this  contact  or  close  approach  of  the  minute  partioles,  we 
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eannot  observe  with  what  circumstances  it  is  attended,  or  accoraing  to 
what  laws  it  produces  its  effects.  The  production  of  water,  that  is,  of 
the  sensible  phenomena  which  characterize  the  compound,  may  be  a 
Tery  remote  effect  of  those  laws.  There  may  be  innumerable  inter- 
Tening  links;  and  we  are  sure  that  there  must  be  some.  Having  full 
proof  that  coipuscular  action  of  some  kind  takes  place  previous  to  any 
of  the  great  transformations  in  the  sensible  properties  of  substances, 
we  can  have  no  doubt  that  the  laws  of  chemical  action,  as  at  present 
known,  are  not  ultimate  but  derivative  lavra;  however  ignorant  we 
may  be,  and  even  though  we  should  for  ever  remain  ignorant,  of  the 
nature  of  the  laws  of  corpuscular  action  from  which  they  are  derived. 

In  like  manner  all  the  processes  of  vegetative  life,  whether  in  the 
vegetable  properly  so  called  or  in  the  animal  body,  are  corpuscular 
processes.  Nutrition  is  the  addition  of  paiticles  to  one  another,  in 
part  replacing  other  particles  separated  and  excreted,  in  pert  occasion- 
mg  an  increase  of  bulk  or  weight,  so  gradual,  that  only  after  a  long 
continuance  does  it  become  perceptible.  Various  organs,  by  means 
of  peculiar  vessels,  secrete  from  the  blood,  fluids,  the  component  par- 
ticles of  which  must  have  been  in  the  blood,  but  which  differ  from  it 
most  widely  both  in  mechanical  properties  and  in  chemical  composition. 
Here,  then,  are  abundance  of  unknown  links  to  be  filled  up;  and  there 
can  be  no  doubt  that  the  laws  of  the  phenomena  of  vegetative  or  organic 
life  are  derivative  laws,  dependent  upon  properties  of  the  corpuscles, 
and  of  those  elementary  tissues  which  are  comparatively  simple  com-* 
binations  of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation^  thou^  hitherto 
unresolved,  may  be  inferred  to  be  a  derivative  law,  is  any  indication 
of  the  existence  of  an  intermediate  link  or  links  between  the  antece- 
dent and  the  consequent.  The  second  is,  when  the  antecedent  is  an 
extremely  complex  phenomenon,  and  its  effects,  therefore,  probably,  in 
part  at  least,  compounded  of  the  effects  of  its  different  elements ;  since 
we  know  that  the  case  in^which  the  effect  of  the  whole  is  not  made  up 
of  the  effects  of  its  parts,  is  exceptional,  the  Composition  of  Causes 
being  by  far  the  more  ordinary  case. 

We  will  illustrate  this  by  two  examples,  in  one  of  which  the  ante- 
cedent is  the  sum  of  many  homogeneous,  in  the  other  of  heterogeneous 
parts.  The  weight  of  a  body  is  made  up  of  the  weights  of  its  minute 
particles ;  a  truth  which  astronomers  express  in  its  most  general  terms, 
when  they  say  that  bodies,  at  equal  distances,  gravitate  to  one  another 
<in  proportion  to  their  quantity  of  matter.  All  true  propositions,  there- 
fore, which  can  be  made  concerning  gravity,  are  derivative  laws ;  the 
ultimate  law  into  which  they  are  all  resolvable  being  that  every  par- 
ticle of  matter  attracts  everv  other.  As  our  second  example,  we  may 
take  any  of  the  sequences  observed  in  meteorology :  for  instance,  that 
•a  diminution  of  the  pressure  of  the  atmosphere  (indicated  by  a  £bJ1  of 
the  barometer)  is  followed  by  rain.  The  antecedent  is  here  a  com- 
.plex  phenomenon,  made  up  of  heterogeneous  elements;  the  column 
of  the  atmosphere  over  any  particular  place  consisting  of  two  parts,  a 
coltunn  of  air,  and  a  column  c^  aaiieous  vapor  mixed  with  it ;  and  the 
change  in  the  two  together,  manifested  by  a  fall  of  the  barometer,  and 
followed  by  rain,  must  be  either  a  change  in  one  of  these,  or  in  the 
other,  or  in  both.  We  might,  then,  even  in  the  absence  of  any  other 
evidence,  form  a  reasonable  presumption,  from  the  invariable  presence 
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of  both  tliene  elements  in  the  antecedent,  that  the  sequence  is  proba- 
bly not  an  ultimate  law,  but  a  result  of  the  laws  of  the  two  dinerent 
agents:  a  presumption  only  to  be  destroyed  when  we  had  made 
ourselves  so  well  acquainted  with  the  laws  of  both,  as  to  be  able  to 
affirm  that  those  laws  could  not  by  themselves  produce  the  observed 
result. 

§  7.  There  are  but  few  known  cases  of  succession  from  very  complex 
antecedents,  which  have  not  either  been  actually  accoimted  for  u*om 
simpler  laws,  or  inferred  with  great  probability  (from  the  ascertained 
existence  of  intermediate  links  of  causation  not  yet  understood)  to  be 
capable  of  being  so  accounted  for.  It  is,  therefore,  highly  probable 
that  all  sequences  fi^m  complex  antecedents  are  thus  resolvable,  and 
that  ultimate  laws  are  ^  in  all  cases  comparatively  simple^  If  there 
were  not  the  other  reasons  already  mentioned  for  believing  that  the 
laws  of  organized  nature  are  resolvable  into  simpler  laws,  it  would  be 
almost  a  sufficient  reason  that  the  antecedents  in  most  of  the  sequences 
are  so  very  complex. 

There  are  appearances  strongly  favoring  die  suspicion,  that  these 
phenomena  are  really  resolvable  into  much  simpler  lavTS  than  might  at 
first  be  expected.  The  growth  of  an  animal  from  infimcy  to  maturity, 
of  a  plant  from  infancy  till  death,  and  even  that  process  of  decay 
which  is  but  a  slow  death,  bear  a  most  striking  resemblance  to  the 
progressive  effect  of  the  continued  action  of  some  cause,  proceeding 
until  it  meets  agencies  which  overpower  it,  or  until  its  accumulated 
effects  give  rise  to  conditions  inconsistent  with  its  own  existence. 
This  supposition  by  no  means  requires  that  the  effect  should  not, 
during  its  progress,  undergo  many  modifications  besides  those  of 
quantity,  or  that  it  should  not  sometimes  appear  to  tindergo  a  very 
marked  change  of  character.  This  may  be,  either  because  the  unknown 
cause  consists  of  several  component  elements  or  agents,  whose  effects, 
accumulating  according  to  different  laws,  are  compounded  in  difierent 
proportions  at  difierent  periods  in  the  existence  of  the  organized 
being ;  or  because,  at  certain  points  in  its  progress,  fresh  causes  or 
agencies  come  in,  or  are  evolved,  which  intermix  their  laws  with 
those  of  the  prime  agent. 

This  great  problem,  the  most  difficult  in  all  physics,  the  ascertain- 
ment of  the  ultimate  laws  of  organized  nature,  is  one  which  natural 
science  in  its  progress  seems  now  at  least  to  have  fairly  come  up  to ; 
and  a  beginning  has  been  made  at  the  point  where  the  phenomena 
appear  most  accessible  to  experiment,  namely,  in  separating  the  effects 
of  partial  from  those  of  general  causes.  The  result,  as  far  as  it  goes, 
fully  accords  with  the  above  surmise.  I  allude  to  the  new  and  in&nt 
science  of  morphology,  created  with  respect  to  animals  by  the  genius 
of  Cuvier  and  St.  Hilaire,  and  with  respect  to  vegetables  by  that  of 
the  illustrious  Goethe,  to  whom  the  world  owes  so  much  in  quite  a 
different  field  of  intellect,  and  whode  researches  on  the  *'  Metamor- 
phoses of  Plants''  have  met  with  a  more  favorable  reception  from  the 
scientific  veorld  than  his  speculations  on  colors.  It  seems  to  be  now 
considered  by  natural  philosophers  as  sufficiently  established,  that 
plants  and  animals,  in  the  process  of  growing  up  from  their  germs, 
have  a  tendency  to  develop  themselves  in  a  much  more  uniform  man- 
ner than  they  m  fact  do ;  that  the  differences,  for  example   of  lea£ 
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Ilowor,  and  fruiti  «re  mere  modificationB  of  one  general  plienomenovi ; 
or  (which  u  only  another  expreaeion  for  the  oanie  idea)  joint  results  c£ 
0DB  common  tendency  and  of  several  partial  causes  comlnning  with  iu 

)  8.  In  the  preceding  discussion  we  have  recognized  two  kinds  of 
empirical  laws :  those  known  to  be  laws  of  causation,  but  presumed 
to  be  resolvable  into  simpler  laws ;  and  those  not  known  to  be  laws  of 
esQsation  at  all.  Both  these  kinds  of  laws  agree  in  the  demand  which 
tiiey  make  iar  being  explained  by  deduction,  and  agree  in  being  the 
appropriate  means  of  verifying  such  deduction,  since  they  represem 
^  experience  with  which  the  result  of  the  deduotiou  must  he  com- 
pared. They  agree,  further,  in  this,  that  until  explained,  and  con- 
nected with  the  ultimate  laws  from  which  they  result,  they  have  not 
attained  the  highest  degree  of  certainty  of  which  laws  are  susceptible. 
It  has  been  shown  on  a  burner  occasion  that  laws  of  causation  which 
mte  derivative,  and  compounded  of  simpler  laws,  are  not  only,  as  the 
nature  of  the  case  implies,  less  general,  but  even  less  certain,  than  the 
simpler  laws  from  which  they  result ;  not  so  positively  to  be  relied  upon 
as  universally  true.  The  inferiority  of  evidence,  however,  which 
attaches  to  this  class  of  laws,  is  trifling  compared  with  that  which  is 
mherent  in  unifonnities  not  known  to  be  laws  of  causation  at  all.  So 
Icmg  as  these  are  unresolved,  we  cannot  tell  upon  how  many  colloca- 
tions, as  well  as  laws,  their  truth  may  be  dependent ;  and  can  never, 
therefore,  extend  them  with  perfect  confidence  to  cases  in  which  we 
have  not  assured  ourselves,  by  trial,  that  the  neceasary  collocation  of 
.causes,  whatever  it  may  be,  exists.  It  is  to  this  class  of  laws  alone 
that  the  property,  which  philosophers  usually  consider  as  characteristk 
cf  empirical  laws,  belongs  in  aU  its  strictness ;  the  property  of  being 
unfit  to  be  relied  on  beyend  the  limits  of  time,  place,  ana  circumstance, 
in  which  the  observations  have  been  made.  These  are  empirical  laws 
m  a  more  emphatic  sense;  and  when  I  employ  that  term  (excent 
where  the  context  manifesdy  indicates  the  reverse)  I  shall  generally 
mean  to  designate  those  uniformities  only,  whether  of  succession  or 
ef  coexistence,  which  are  not  known  to  be  laws  of  causation. 


CHAPTER  XVII. 

or  CHANCB,  AND  FTS  ELOfflNATION. 


$1.  CoNsmERiNO,  then,  as  empirical  laws  only  those  observed  uni* 
fonnities  respecting  which  the  question  whether  they  are  laws  of  causflk 
tion  must  remain  undecided  until  they  can  be  explained  deductively, 
or  until  some  means  are  found  of  applying  the  Method  of  Difference  te 
ihe  case ;  it  has  been  shown  in  the  preceding  chapter,  that  Mntii  an 
uniformity  can,  in  one  or  the  other  of  these  modes,  be  taken  out  of  the 
class  of  enmirical  laws,  and  brought  either  into  that  of  laws  of  causa- 
tion or  of  the  demonstrated  results  of  laws  of  causation,  it  cannot  with 
any  assurance  be  pronounced  true  beyond  the  local  and  other  limits 
wilhin  which  it  has  be^n  found  so  by  actual  observation.  It  remains  to 
consider  how  wc  are  to  assure  ourselves  of  its  truth  even  within  those 
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Vnutfl ;  fliber  what  qmnlsty  of  experience  a  generalization  wiiich  rests 
solely  upon  the  Method  of  Agreement,  can  be  considered  soificiently 
'  established,  eren  as  an  empirical  law.  In  a  former  diapter,  when 
tx«ating  of  the  Methods  of  Direct  Induetien,  we  expressly  reserved  this 
question,*  and  the  time  is  now  come  for  endeavoring  to  solve  it. 

We  found  that  &e  Method  of  Agreement  has  the  defect  of  not 
proving  causation,  and  can  therefore  only  be  employed  for  the  ascer- 
tainment of  empirical  lav^.  But  we  found,  moreover,  that  besides  this 
deficiency,  it  labors  under  a  characteristic  imperfection,  tending  to 
render  uncwtain  even  sudi  conclusions  as  it  is  in  itself  adapted  to 
prove.  This  imperfection  arises  finom  Plurality  of  Causes.  Although 
two  or  more  cases  in  which  the  phenomenon  a  has  been  met  with,  may 
have  no  oommon  antecedent  except  A,  this  does  not  prove  that  there 
is  any  connexion  between  a  and  A,  since  a  may  have  many  causes,  and 
ma^  have  been  produced,  in  these  different  instances,  not  by  anything 
which  the  instances  had  in  common,  but  by  some  of  diose  elements  in 
them  which  were  diffisrent  We,  neverdielesB,  observed,  that  in  propor- 
don  to  the  multiplication  of  instances  pointing  to  A  as  the  antecedent, 
the  oharactoristie  uncertainty  of  the  method  dtminisbes,  and  the  exist- 
ence of  a  law  of  connexion  between  A  and  a  more  nearly  approaches 
to  'Ceitaiiitj.  It  is  now  to  be  determined,  after  what  amount  of  expe- 
xience  this  oertamty  may  be  deemed  to  be  practically  attained,  and  the 
connexion  between  A  and  a  may  be  received  as  an  empmcal  law. 

This  question  may  be  odierwise  stated  in  more  ^miliar  terms : — 
After  how  many  and  what  sort  of  instances  may  it  be  concluded,  thai: 
an  observed  coincidence  between  two  phenomena  is  not  the  effect  of 
chance  1 

It  is  of  the  utmost  importance  for  understanding  the  logic  of  induo- 
tion,  that  we  should  form  a  distinct  conception  of  what  is  meant  by 
ckmtioe^  and  how  the  phenomena  which  common  language  ascribes  to 
that  abstraction  are  really  produced. 

§  2.  Chance  is  usually  spoken  of  in  direct  antithesis  to  Taw  ;  what- 
erer  (it  is  supposed)  cannot  be  ascribed  to  any  law,  is  attributed  to 
chance.  It  is,  however,  certain,  that  whatever  happens  is  the  result 
^  some  law ;  is  an  effect  of  causes,  and  could  have  been  predicted 
Hcorn  a  knowledge  of  the  existence  of  those  causes,  and  from  their  laws. 
If  I  turn  up  a  particnlar  card,  that  is  a  consequence  of  its  place  in  the 
pac^k.  Its  place  in  the  pack  was  a  consequence  of  the  manner  in 
vrhich  the  cards  were  shuffled,  or  of  the  order  in  which  they  wei^ 
played  in  the  last  eame ;  which,  again,  were  the  effects  of  prior  causes. 
At  every  stage,  if  we  had  possessed  an  accurate  knowledge  of  the 
catiBes  in  existence,  it  would  nave  been  abstractedly  possible  to  foretell 
the  e£Eect. 

An  event  occurring  by  chance,  may  be  described  as  a  coincidence 
frcnn  -whidi  we  have  no  ground  to  infer  an  uniformity  :  the  occurrence 
of  a  phenomenon  in  certidn  circumstances,  without  our  having  reason 
on  mat  account  to  infer  that  it  will  happen  again  in  those  circum- 
stancea.  This,  however,  when  looked  closely  into,  implies  that  the 
ennmeration  of  the  circumstances  is  not  complete.  Whatever  the  fact 
be^  since  it  has  occurred  once,  we  may  be  sure  that  if  otf  the  same  cir« 

•  Snpn,  p.  208. 
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cumstaiices  were  repeated,  it  would  occur  aeain ;  and  not  only  if  all, 
but  there  is  some  particular  portion  of  those  curcumstances  upon  which 
the  phenomenon  is  invariably  consequent.  With  most  of  them,  how- 
ever, it  is  not  connected  in  any  permanent  manner :  its  conjunction 
with  those  is  said  to  be  the  effect  of  chance,  to  be  merely  casual. 
Facts  casudly  conjoined  are  separately  the  effects  of  causes,  and 
therefore  of  laws ;  but  of  different  causes,  and  causes  not  connected 
by  any  law. 

It  is  incorrect,  then,  to  say  that  any  phenomenon  is  produced  by 
chance  ;  but  we  may  say  that  two  or  more  phenomena  are  conjoined 
by  chance,  that  they  coexist  or  succeed  one  another  only  by  chance ; 
meaning  that  they  are  in  no  way  related  through  causation ;  that  they  are 
neither  cause  and  effect,  nor  effects  of  the  same  cause,  nor  eflbcts  of 
causes  between  which  there  subsists  any  law  of  coexistence,  nor  even 
effects  of  the  same  original  collocation  of  primeval  causes. 

K  the  same  casual  coincidence  never  occurred  a  second  time,  we 
should  have  an  easy  test  for  distinguishing  such  from  the  coincidences 
which  are  results  of  a  law.  As  long  as  the  phenomena  had  been  foimd 
together  only  once,  so  long,  unless  we  knew  some  more  general  laws 
from  which  the  coincidence  might  have  resulted,  we  could  not  distin- 
guish it  from  a  casual  one ;  but  if  it  occurred  twice,  we  should  know 
that  the  phenomena  so  conjoined  must  be  in  some  way  connected 
through  their  causes. 

There  is,  however,  no  such  test.  A  coincidence  may  occur  again 
and  again,  and  yet  be  only  casual.  Nay,  it  would  be  inconsistent  with 
what  we  know  of  the  order  of  nature,  to  doubt  that  every  casual  coin- 
cidence vfdll  sooner  or  later  be  repeated,  as  long  as  the  phenomena 
between  which  it  occurred  do  not  cease  to  exist,  or  to  be  produced. 
The  recurrence,  therefore,  of  the  same  coincidence  more  than  once, 
.or  even  its  frequent  recurrence,  does  not  prove  that  it  is  an  instance  of 
any  law ;  does  not  prove  that  it  is  not  casual,  or,  in  common  language, 
the  effect  of  chance. 

;  And  yet,  when  a  coincidence  cannot  be  deduced  Srom  known  laws, 
nor  proved  by  experiment  to  be  itself  a  case  of  causation,  the  frequency 
of  its  occurrence  is  the  only  evidence  from  which  we  can  infer  that  it 
IS  the  result  of  a  law.  Not,  however,  its  ahaoluU  frequency.  The 
question  is  not  whether  the  coincidence  occurs  often  or  seldom,  in  the 
ordinary  sense  of  those  terms ;  but  whether  it  occurs  more  often  than 
chance  will  account  for;  more  often  than  might  rationally  be  expected 
if  the  coincidence  were  casual.  We  have  to  decide,  therefore,  what 
degree  of  frequency  in  a  coincidence  chance  will  account  for.  And  to 
this  there  can  be  no  general  answer.  We  can  only  state  the  principle 
b^  which  the  answer  must  be  determined :  the  answer  itself  will  be 
different  in  every  different  case. 

1^  Suppose  that  one  of  the  phenomena,  A,  exists  always,  and  the  other 
phenomenon,  B,  only  occasionally :  it  follows  that  everv  instance  of  B 
will  be  an  mstance  of  its  coincidence  with  A,  and  yet  tne  coincidence 
will  be  merely  casual,  not  the  result  of  any  connexion  between  them. 
The  fixed  stars  have  been  constantly  in  existence  since  the  beginnmg 
of  human  experience,  and  all  phenomena  that  have  come  under  human 
observation  have,  in  every  single  instance,  coexisted  with  them ;  yet 
this  coincidence,  although  equally  invariable  with  that  which  exists 
between  any  of  those  phenomena  and  its  own  cause,  does  not  prove 
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that  the  stan  are  its  cause,  nor  that  tbey  are  in  anywise  connected 
with  it.  As  strong  a  oase  of  coincidence,  therelbre,  as  can  possibly 
existy  and  a  much  stronger  one  in  point  of  mere  frequency  than  most 
of  those  which  prove  laws»  does  not  here  prove  a  law:  whyl  because, 
since  the  stars  exist  always,  they  tmut  coexist  with  every  other  phe- 
nomenon, whether  connected  virith  them  by  causation  or  not.  The 
uniformity,  great  though  it  be,  is  no  greater  than  would  occur  on  the 
supposition  that  no  such  connexion  exists. 

On  the  other  hand,  suppose  that  we  were  inquiring  whether  there 
be  any  connexion  between  rain  and  any  particular  wind.  Rain,  we 
know,  occasionally  occurs  with  every  wind ;  therefore  the  connexion, 
if  it  exists,  cannot  be  an  actual  law ;  but  stiU,  rain  may  be  connected 
with  some  particular  wind  through  causation ;  that  is,  although  they 
cannot  be  always  effects  of  the  same  cause  (for  if  so  they  would  always 
coexist),  there  may  be  wme  causes  common  to  the  two,  so  that  in  so 
&r  as  either  is  produced  by  those  common  causes,  they  wiU,  from  the 
laws  of  the  causes,  be  found  to  coexist  How,  then,  shall  we  ascertain 
this  I  The  obvious  answer  i»,  by  observing  whether  rain  occm-s  with 
one  wind  more  frequently  than  with  any  other.  That,  however,  is  not 
enough ;  for  peihaps  that  one  wind  blows  more  frequently  than  any 
other;  so  diat  its  blowing  more  frequently  in  rainy  weather  is  no  more 
than  would  happen,  although  it  had  no  connexion  with  the  causes  of 
rain,  provided  it  were  not  connected  with  causes  adverse  to  rain.  In 
Ei^land,  westerly  winds  blow  during  about  twice  as  great  a  portion 
of  Uie  year  as  easterly.  If^  therefore,  it  rains  only  twice  as  o^n  with 
a  westerly,  as  vrith  an  easterly  wind,  we  have  no  reason  to  infer  that 
any  law  of  nature  is  concerned  in  the  coincidence.  If  it  mns  more 
than  twice  as  often,  we  may  be  sure  that  some  law  is  concerned; 
either  there  is  some  cause  in  nature  tending  to  produce  both  rain  and 
a  westerly  wind,  or  a  westerly  wind  has  itself  some  tendency  to  pro- 
duce rain.  But  if  it  rains  less  than  twice  as  often,  we  may  draw  a 
directly  opposite  inference ;  the  one,  instead  of  beine  a  cause,  or  con- 
nected ynm  causes  of  the  other,  must  be  connected  with  causes  ad- 
verse to  it,  or  with  the  absence  of  some  cause  which  produces  it ;  and 
although  it  may  stiU  rain  much  oftener  with  a  westerly  wind  than  with 
an  easterly,  so  far  would  this  be  from  proving  any  connexion  between 
the  phenomena,  that  the  connexion  proved  would  be  between  rain  and 
an  easterly  wind,  the  wind  to  which,  in  mere  frequency  of  coincidence, 
it  is  least  allied. 

Here,  then,  are  two  examples :  in  one,  the  greatest  possible  fre- 
quency of  coincidence,  with  no  instance  whatever  to  the  contrary,  does 
not  prove  that  there  is  any  law ;  in  the  other,  a  much  less  frequency 
of  coincidence,  even  when  non-coincidence  is  still  more  frequent,  does 

Gove  that  there  is  a  law.  In  both  cases  the  principle  is  the  same.  In 
th  we  consider  the  positive  frequency  of  the  phenomena  themselves, 
aod  how  great  firequency  of  coincidence  that  must  of  itself  bring  about, 
without  supposing  any  connexion  between  them,  provided  there  be  no 
repugnance ;  provided  neither  be  connected  wim  any  cause  tending 
to  frustrate  the  other.  If  we  find  a  greater  frequency  of  coincidence 
than  this,  we  conclude  that  there  is  some  connexion ;  if  a  less  fre- 
quency, that  there  is  some  repugnance.  In  the  former  case,  we  con- 
clude that  one  of  the  phenomena  can  under  some  circurastances  cause 
tbe  other,  or  that  there  exists  something  capable  of  causing  them  both; 
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hk  the  latter,  that  one  of  thett,  or  some  cause  whioh  produces  one  e 
them,  IB  capable  of  counteracdag  the  production  of  the  other*  We 
have  thus  to  deduct  from  the  ohiervea  frequency  of  coincidence,  as 
much  ftfi  may  be  the  effect  of  chance,  diat  ia,  of  the  mere  ftequency  tS 
the  phenomena  tiiemselvee ;  and  if  anything  yemains,  what  doee  re* 
main  is  the  residual  fact  which  proves  the  existence  of  a  law. 

The  frequency  of  the  ohenomena  can  only  be  asceitained  will^ 
definite  limits  of  space  and  time ;  depending  as  it  does  on  die  quantity 
and  distribution  of  the  primeval  natural  agents,  of  whidi  we  can  know 
nothing  beyond  the  boundaries  of  human  observation,  since  no  law,  no 
regularity,  can  be  traced  in  it,  enabling  us  to  infer  the  unknown  fhMn 
the  known.  But  for  the  present  purpose  this  is  no  disadvantage,  the 
question  being  confined  within  the  same  limits  as  the  data.  The  coin- 
cidences occurred  in  certain  places  and  times,  and  within  those  we  can 
estimate  the  frequency  with  which  such  coincidences  would  be  pn>- 
duced  by  chance.  If,  then,  we  find  from  observation  that  A  exists  in 
one  case  out  of  every  two,  and  B  in  one  case  out  of  every  three ;  then 
if  there  be  neither  connexion  nor  repugnance  between  them,  or  be- 
tween any  of  their  causes,  the  instances  in  which  A  and  B  will  both 
exist,  that  is  to  say  will  coexist,  will  be  one  case  in  every  six.  For  A 
exists  in  three  cases  out  of  six ;  and  B,  existing  in  one  case  out  of 
every  three  vrithout  regard  to  thepresence  or  absence  of  A,  will  exist 
in  one  case  out  of  those  three.  There  will  therefore  be,  of  the  whole 
number  of  cases,  two  in  which  A  exists  without  B ;  one  case  of  B 
without  A ;  two  in  which  neither  B  nor  A  exists,  and  one  case  out  of 
six  in  which  they  both  exisL  If  then,  in  point  of  fact,  they  are  found 
to  coexist  of^ner  than  in  one  case  out  of  six ;  and,  consequently  A 
does  not  exist  without  B  so  often  as  twice  in  three  times,  nor  B  with- 
out A  so  often  as  once  in  every  twice ;  there  is  some  cause  in  exist- 
ence, which  tends  to  produce  a  conjunction  between  A  and  B. 

Generali2infl;  the  result,  we  may  say,  that  if  A  occurs  in  a  larger 
proportion  of  the  cases  where  B  is,  than  of  the  cases  where  B  is  not ; 
then  will  B  also  occur  in  a  larger  proportion  of  the  Cases  where  A  is, 
than  of  the  cases  where  A  is  not ;  and  there  is  some  connexion,  through 
causation,  between  A  and  B.  If  we  could  ascend  to  the  causes  of  ub 
two  phenomena,  we  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both;  and  if  We  could  ascer- 
tain what  these  are,  we  could  ffame  a  generalization  which  would  be 
true  without  restriction  of  place  or  time :  but  until  we  can  do  so,  the 
fact  of  a  connexion  between  the  two  phenomena  remains  an  em- 
pirical law. 

§  3.  Having  considered  in  what  manner  it  may  be  determined 
whether  any  given  conjunction  of  phenomena  is  casual  or  the  i^esult  of 
some  law ;  to  complete  the  theory  of  chance,  it  is  necessary  that  we 
should  now  consider  those  effects  which  are  partly  the  result  of  chance 
and  partly  of  law :  or  in  other  words,  in  which  the  effects  of  casual 
conjunctions  of  causes  are  habitually  blended  in  one  result  with  the 
effects  of  a  constant  cause. 

This  is  a  case  of  Composition  of  Causes ;  and  the  peculiarity  of  it 
is,  that  instead  of  two  or  more  causes  intermixing  their  effects  in  & 
regular  manner  with  those  of  one  another,  we  have  now  one  constant 
cause,  producing  an  effect  which  is  successively  modified  by  a  series 
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of  Tariable  causey.  Tbua,  Qs  s^vuner  advaooea,  the  approach  of  the 
mm  to  a  vertical  poeitioa  tends  to  produce  a  constant  incxease  of  tern-* 
perature ;  but  with  thia  eflbct  of  a  coastant  cause^  there  are  blended 
the  eOeets  of  many  variable  eauaoa,  windfl,  dbnda^  evaporadon,  eleo* 
trie  agencies,  and  the  Iike»  eo  that  die  temperature  on  any  given  day 
depends  in  part  upon  these  fleeting  causes^  and  oidy  in  part  upon  the 
constBHit  ceuae.  if  the  effect  of  the  constant  cemse  is  always  accom- 
panied and  disguised  by  effects  of  variable  eausesy  it  is  in^ossible  td 
ascertain  the  law  of  the  constent  cause  in  die  erdinary  maamer,  by 
separating  il  from  all  other  causes  and  observing  it  apart.  Hence 
arises  the  necessity  of  an  additional  rule  of  experimental  mauiry. 

When  the  action  c^  a  cause  A  is  Ikfale  to  be  interfered  with,  not 
steadily  by  the  same  cause  or  cauees,  but  by  difieront  causes  at  diffinr* 
eat  times,  and  when  these  are  oe  frequent,  or  so  indetenninate,  that 
we  cannot  possibly  exclude  all  of  them  from  any  experiment,  ahhougb 
we  may  varv  tbem ;  our  resource  is,  to  ^ideavor  to  aseextain  what  is 
the  effect  of  all  the  variable  causes  taken  together.  In  oider  to  do 
this,  we  make  as  many  triala  as  possible,  preserving  A  invariable.  The 
results  of  these  different  trials  will  naturally  be  different,  since  that 
indetenoinate  modifying  canaes  are  different  in  eaeb:  i^  then,  we  do 
not  find  these  results  to  be  progressive,  but  on  the  coatrarr  to  osckllate 
about  a  certain  point,  one  experiment  giving  a  result  a  little  greater, 
another  a  fittle  less,  one  a  resuh  tending  a  Httle  more  in  one  directioiib 
anedber  a  Httie  more  in  the  contrary  direction ;  while  the  average,  ot 
middle  point,  does  not  vaiy,  but  difi^rent  sets  of  experiments  (taken 
under  as  great  a  variety  or  circumstances  as  possible)  yield  the  same 
mean,  provided  only  tkey  be  sufficiently  numerous ,-  then  that  mean, 
or  average  result,  is  the  part,  in  each  experiment,  which  is  due  to  the 
cause  A,  and  is  the  effect  which  would  have  been  obtained  if  A  could 
have  acted  alone :  die  variable  remainder  is  the  eflbct  of  chance,  that 
is,  of  causes  the  coexistence  of  which  with  the  cause  A  was  merely 
casnai  The  test  of  the  sufficiency  of  die  inducdon  in  diis  case  is, 
when  any  increase  of  the  number  of  trials  f^om  which  the  average  is 
struck,  does  not  materially  alter  the  average. 

This  kind  of  elimination,  in  which  we  do  not  eliminate  any  one 
assignable  cause,  but  the  multitude  of  flocking  unassignable  ones,  may 
be  termed  die  EKminadon  of  Chance.  We  aiford  an  example  of  it 
vrhefD.  we  repeat  an  experiment,  in  order,  by  taking  die  meaji  of  differ- 
ent resuks,  to  get  rid  of  the  effects  of  the  unavoidable  errors  of  each 
individual  experiment.  When  there  is  no  permanent  cause  such  as- 
would  produce  a  tendency  to  error  peculiarly  in  one  direcdon,  we  are 
warranted  by  experience  in  assuming  diat  die  errors  on  one  side  will^ 
in  a  certain  numo^r  of  experiments,  about  balance  the  errors  on  the 
contrary  side.  We  have,  therefore,  to  repeat  the  experiment,  undl 
any  change  which  is  produced  in  the  average  of  the  whole  by  &rther 
repedtion,  &11b  within  limits  of  error  consistent  with  the  degree  of 
accuracy  required  by  the  pmrpose  we  have  in  view. 

§  4.  In  the  supposidon  hitherto  made,  the  effect  of  the  constant  cause 
A  has  been  assumed  to  jform  so  great  and  conspicuous  a  part  of  die 
general  result,  that  its  existence  never  could  be  a  matter  of  uncer- 
tainty, and  die  object  of  the  elimitaadng  process  was  only  to  ascertain 
Aeis  much  is  attributable  to  that  cause ;  what  is  its  exact  law.    Cases/ 
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however,  occur  in  which  the  effect  iji  a  coDBtaat  cause  is  so  Bmall« 
compared  with  that  of  some  of  the  changeable  causes  with  which  it  is 
fiable  to  be  casually  conjoined,  that  of  itself  it  esciqpes  notice,  and  the 
very  existence  of  any  eflfect  arising  from  a  constant  cause  is  first  learnt, 
by  the  process  which  in  general  serves  only  £br  ascertaining  the  quantity 
of  that  effect.  This  case  of  induction  may  be  characterised  as  follows. 
A  given  effect  is  known  to  be  chiefly,  and  not  known  not  to  be  wholly, 
determined  by  changeable  causes.  If  it  be  wholly  so  produced,  then 
if  the  aggregate  be  taken  of  a  sufficient  numbor  of  instances,  the 
effects  of  these  different  causes  will  cancel  one  another.  If,  therefore, 
we  do  not  find  this  to  be  the  case,  but,  on  the  contrary,  after  auch  a 
number  of  trials  has  been  made  that  no  fiuther  inisrease  altera  the 
avera^  result,  we  find  that  average  to  be,  not  zero,  but  some  other 
quantity,  around  which,  though  small  in  comparison  with  the  total 
effect,  the  effect  nevertheless  oscillates,  and  which  is  the  middle  point 
in  its  oscillation ;  we  may  conclude  this  to  be  the  effect  of  some  con- 
stant cause :  which  cause,  by  some  of  the  methods  already  treated  of, 
we  may  hope  to  detect.  This  may  be  called  the  discovery  of  a  residual 
phenomenon  by  eliminating  the  effect  of  chance. 

It  is  in  this  manner,  for  example,  that  loaded  dice  may  be  discovered. 
Of  course  no  dice  are  so  clumsily  loaded  that  they  must  always  throw 
certain  numbera;  otherwise  the  fi-aud  would  be  instantly  detected. 
The  loading,  a  constant  cause,  mingles  with  the  changeable  causes 
which  determine  what  cast  will  be  thrown  in  each  individual  instance. 
If  the  dice  were  not  loaded,  and  the  throw  were  lefi;  to  depend  entirely 
upon  the  changeable  causes,  these  in  a  sufficient  number  of  instances 
would  balance  one  another,  and  there  would  be  no  preponderant 
number  of  throws  of  any  one  kind.  If,  therefore,  after  such  a  number 
of  trials  that  no  further  increase  of <  their  number  has  any  material 
effect  upon  the  average,  we  find  a  preponderance  in  &vor  of  a  partic* 
ular  throw;  we  may  conclude  with  assurance  that  there  is  some  constant 
cause  acting  in  favor  of  that  throw,  or  in  other  words,  that  the  dice 
are  not  fair ;  and  moreover  the  exact  amount  of  the  unfairness.  In  a 
similar  manner,  what  is  called  the  diurnal  variation  of  the  barometer, 
which  is  very  small  compared  with  the  variations  arising  fix>m  the 
irregular  changes  in  the  state  of  the  atmosphere,  was  discovered  by 
comparing  the  average  height  of  the  barometer  at  different  hours  of 
the  day.  When  this  comparison  was  made,  it  was  found  that  there 
was  a  small  difference,  which  on  the  average  was  constant,  however 
the  absolute  quantities  might  vary,  and  which  difference,  therefore, 
must  be  the  effect  of  a  constant  cause.  This  cause  was  afterwards 
ascertained,  deductively,  to  be  the  rare&ction  of  the  air,  occasioned 
by  the  increase  of  temperature  as  the  day  advances. 

§  5.  After  these  general  remarks  on  the  nature  of  chance,  we  are 
prepared  to  consider  in  what  manner  assuirancd  may  be  obtained  that 
a  conjunction  between  two  phenomena,  which  has  been  observed  a 
certain  number  of  times,  is  not  casual,  but  a  result  of  causation,  and 
to  be  received  therefore  as  one  of  the  uniformities  in  nature,  although 
(until  accounted  for  a  priori)  only  as  an  empirical  law. 

We  will  suppose  the  strongest  case,  namely,  that  the  phenomenon  B 
has  never  been  observed  except  in  conjunction  with  A.  Even  then, 
the  probability  that  they  are  connected  is  not  measured  by  the  total 
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xramber  of  izistanceB  in  which  they  have  been  found  together,  but  by 
the  excess  of  that  number  above  &e  number  due  to  the  absolute  fre* 
quency  of  A.  If,  for  example,  A  exists  always,  and  therefore  coexists 
with  everything,  no  number  of  instances  of  its  coexistence  with  B 
would  prove  a  connexion ;  as  in  our  example  of  the  fixed  stars.  If  A 
be  a  met  of  such  common  occurrence  that  it  may  be  presumed  to  be 
present  in  half  of  all  the  cases  that  occur,  and  therefore  in  half  the 
cases  in  which  B  occurs,  it  is  onlv  the  proportional  excess  above  hal^ 
that  are  to  be  reckoned  as  evidence  towards  proving  a  connexion 
between  A  and  B. 

In  addition  to  the  question,  What  is  the  number  of  coincidences 
which,  on  an  average  of  a  great  multitude  of  trials,  may  be  expected 
to  arise  from  chance  alone  )  there  is  also  another  question,  namely,  Of 
what  extent  of  deviation  from  that  average  is  the  occurrence  credible, 
from  chance  alone,  in  some  number  of  instances  smaller  than  that 
which  constitutes  a  fair  average  t  It  is  not  only  to  be  considered  what 
is  the  general  result  of  the  chances  in  the  long  run,  but  also  what  are 
the  extreme  limits  of  variation  from  that  general  result,  which  may 
occasionally  be  expected  as  the  result  of  some  smaller  number  of 
instances. 

The  consideration  of  the  latter  question,  and  any  consideration  of 
the  former  beyond  that  already  given  to  it,  belong  to  what  mathema- 
ticians term  the  doctrine  of  chances,  or,  in  a  phrase  of  greater  preten- 
sion, the  Theory  of  Probabilities.  An  attempt  at  a  philosophical  appre- 
ciation of  that  doctrine  is,  therefore,  a  necessary  portion  of  our  task. 


CHAPTER  XVin. 

op  THE  CALCULATION  OF  CHANCBB. 

§  1.  "  PaoBABiLrrr,*'  says  Laplace,*  "  has  reference  partly  to  oui 
ignorance,  partly  to  our  knowledge.  We  know  that  amono;  three  or 
more  events,  one,  and  only  one,  must  happen ;  but  there  is  nothing 
leading  us  to  believe  that  any  one  of  them  will  happen  rather  than  the 
others.  In  Uiis  state  of  indecision,  it  is  impossible  for  us  to  pronounce 
with  certainty  on  their  occurrence.  It  is,  however,  probable  that  any 
one  of  these  events,  selected  at  pleasure,  will  not  take  place;  because 
we  perceive  several  cases,  all  equally  possible,  which  exclude  its  oc- 
currence, and  only  one  which  favors  it." 

Such  is  this  great  mathematician's  statement  of  the  logical  founda- 
tion upon  which  rests,  according  to  him,  the  theory  of  chances :  and  if 
his  unrivaled  command  over  the  means  which  mathematics  supply  for 
calculating  the  results  of  given  data,  necessarily  impHed  an  equally 
sure  judgment  of  what  the  oata  ought  to  be,  I  should  hardly  dare  give 
utterance  to  my  conviction,  that  in  this  opinion  he  is  entirely  wrong ; 
that  his  foundation  is  altogether  insufficient  for  the  superstructure 
erected  upon  it ;  and  that  there  is  implied,  in  all  rational  calculation 
of  the  probabilities  of  events,  an  essential  condition,  which  is  either 

*  Emm  PhOoMfhijm  rar  Um  Probabilitit,  fifth  Paiit  edition,  p.  7. 
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overlooked  in  Laplace's  statement,  or  so  vagaely  indicated  as  neither 
to  be  suggested  to  tbe  reader,  nor  kept  in  view  by  tbe  writer  hxnaaeM. 
To  a  calculation  of  chances,  according  to  Laplace,  two  things  az« 
necessary :  we  must  know  that  of  severed  events  some  one  will  cer* 
tsinly  happen,  and  no  nxate  than  one ;  and  we  must  not  know,  nor 
have  any  reason  to  expect,  that  it  will  be  one  of  these  events 
rather  than  another.  I  contend  that  these  are  not  the  only  req[ui»» 
ites,  and  that  another  supposition  is  necessary.  This  supposition  it 
mi^t  be  imagined  tisiat  Laplace  intended  to  indicate,  by  saying 
that  all  the  events  must  be  equally  possible  {egtdemefU  posnHa). 
But  his  next  sentence  showa  that,  by^  this  expression,  he  did  not 
mean  to  add  anything  to  the  two  conditions  which  he  had  already 
suggested.  *'  The  theory  of  chances  consists  in  reducing  all  events 
of  the  same  kind  to  a  certain  number  of  cases  equally  possible, 
that  is,  such  that  we  are  equaUy  undecided  ae  to  their  existence  ;  and 
te>  determine  the  number  of  these  cases  which  are  fevorable  to  the 
•vent  of  which  the  probability  is  sought."  By  "  events  equally  possi- 
blre,"  then,  he  only  means  events  '*  such  that  we  are  equally  undecided 
as  to  thdbr  existence ;''  that  we  have  mo  reason  to  expect  one  rather 
than  another ;  which  is  not  a  third  condition,  but  the  second  of  die 
two  previously  specified.  I,  therefore,  feel  warranted  in  a£Srming 
that  Laplace  has"  overlooked,  in  this  general  theoretical  statement, 
a  necessary  part  of  the  foundation  of  the  doctrine  of  chances. 

1 2.  To  be  able  to  pronounce  two  evonts  equally  probable,  it  is  not 
enough  that  we  shoula  know  that  one  or  the  other  must  happen,  and 
should  have  no  ground  for  conjecturing  which.  Experience  must 
have  shown  that  the  two  events  are  of  equally  frequent  occurrence. 
Why,  in  tossing  up  a  halfpenny,  do  we  reckon  it  equally  probable 
that  we  shall  throw  cross  or  pile  ]  Because  experience  has  shown 
that  in  any  great  number  of  throws,  cross  and  pile  are  thrown  about 
equally  often ;  and  that  the  more  throws  we  make,  the  more  nearly 
the  equality  is  perfect.  We  call  the  chances  even,  because  if  we 
stake  equal  sums,  and  play  a  certain  large  number  of  times,  experi- 
ence proves  that  our  gams  and  losses  will  about  balance  <me  another; 
and  will  continue  to  do  so,  however  long  ad;erwards  we  continue  play* 
mg :  while  on  the  contrary,  if  we  give  the  slightest  odds,  and  play  a 
^eat  number  of  times,  we  arc  sure  to  lose ;  and  the  longer  we  cen- 
tinue  playing^  the  greater  losers  we  shall  be.  K  experience  did  not 
prove  this,  we  should  proceed  as  much  at  haphazard  m  staking  eqo^ 
sums  as  in  laying  odds ;  we  should  have  no  more  reason  for  expecting 
not  to  be  losers  by  the  one  wager  than  by  the  other. 

It  would  indeed  require  strong  evidence  to  peianade  anv  raticmal 
person  that  by  a  system  of  operations  upou  numbers,  our  ignorance 
can  be  coined  into  science ;  and  it  is  doubtless  this  strange  pretension 
which  has  driven  a  profound  thinker,  M.  Comte,  into  the  contrary 
extreme  of  rejecting  altogether  a  doctrine  which,  however  imperfectly 
its  principles  may  sometimes  have  been  conceived^  receives  daily  v«i> 
fication  from  the  practice  of  insurance,  and  from  a  great  mass  of  othsE 
positive  experience.  The  doctrine  itself  is,  I  conceive,,  sound,  but  the 
manner  in  which  its  foundations  have  been  laid  by  its  great  teachers  is 
most  seriously  objectionable.  Conclusions  respecting  the  probability 
of  a  fact  rest  not  upon  a  different,  but  upon  the  very  same  basis,  as 
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conqlusionfl  reopecting  its  jeertwaty ;  namely,  not  our  inaiBiiee,  but 
our  knowledge :  knowledge  obtained  by  experimce,  of  Uie  prop<»tiaii 
between  the  caaes  in  wbicn  jtbe  fact  oecurs,  and  thoee  in  wbich  k  doea 
not  occur.  Every  calculation  of  chancea  ia  grounded  on  an  induction : 
and  to  render  the  calculation  legitimate,  the  inducticm  must  be  a  valid 
one.  It  is  not  leas  an  induction,  though  it  does  not  prove  that  tim 
event  occurs  in  all  cases  of  a  given  description,  but  only  that  out  of  a 
given  number  of  such  cases,  it  occurs  in  about  so  many.  The  fraction 
which  mathematicians  use  to  designate  the  j>robability  of  an .  events 
is  the  ratio  of  these  two  numbera ;  die  aaoertamed  proporticm  between 
the  number  of  cases  in  which  the  event  occurs,  and  the  sum  of  all  tha 
cases,  those  in  which  it  occurs  and  in^  which  it  does  not  occur  taken 
together,  in  playing  at  cross  and  pile,  the  desciipdon  of  caaes  con* 
cemed  are  throws,  and  the  probabihty  of  cross  is  one  half,  becaxise  it 
is  found  that  if  we  throw  often  enough,  cross  is  thrown  about  once  in 
every  two  throws ;  and  because  this  induction  is  made  under  circnm* 
stances  justifying  the  belief  that  the  proportion  will  be  the  same  in 
other  cases  as  in  the  cases  examined.  In  the  caat  of  a  die,  the  prober- 
bility  of  ace  is  one-sixth ;  not,  aa  Laplace  would  say,  because  there 
are  six  possible  dirows,  of  which  ace  is  one,  and  because  we  do  noc 
know  any  reason  why  one  should  turn  up  rather  than  another;  but 
because  we  do  know  that  in  a  hundred,  or  a  million  of  throws,  ace  wOl 
be  thrown  about  one-sixth  of  that  number,  or  once  in  six  times. 

Not  only  is  this  third  condition  indispensable,  but  if  we  have  that, 
we  do  not  want  Laplace's  two.  It  is  not  necessary  that  we  should 
know  how  many  possibilities  there  are,  or  that  we  sh^d  have  no 
more  reason  for  expecting  one  of  them  than  another.  1£  a  north  wind 
blows  one  day  in  every  ten,  the  probability  of  a  north  wind  on  any 
given  day  will  be  one-tenth,  even  tibough  of  .the  remaining  possibilitiea 
a  west  wind  should  be  greatly  the  most  probable.  If  we  know  that 
half  the  trees  in  a  particular  forest  are  oaks,  though  we  may  be  quite 
ignorant  how  many  other  kinds  of  trees  it  contains,  the  chance  that  a 
tree  indiscriminately  selected  v?ill  be  an  oak  is  an  even  chance,  or,  in 
mathematical  language,  one-half.  So  that  the  condition  which  Laplace 
omitted  is  not  merely  one  of  the  requisites  for  the  possibility  of  a  cal- 
culation of  chances ;  it  is  the  only  requisite. 

In  saying  that  he  has  omitted  this  condition,  I  am  far  &om  meaning 
to  assert,  that  he  does  not  frequently  take  it  into  consideration  in  par- 
ticular instances:  nor  indeed  could  he  fail  to  do  so,  since  whenevez 
any  experience  bearing  upon  the  case  really  exists,  he  would  naturally 
consult  that  experience  to  assure  himself  of  the  fulfilment  of  his  second 
condition,  that  there  be  no  reason  for  expecting  one  event  rather  than 
another.  When  experience  is  to  be  had,  he  takes  that  experience  aa 
the  measure  of  the  probability:  his  error  is  only  in  imagining  that 
there  can  be  a  measurement  of  probability  where  there  is  no  expe- 
rience. The  consequence  of  this  error  has  been  his  adoption  of  con- 
clusions not  indeed  contrary  to,  but  unsupported  by,  experience.  He 
has  been  led  to  push  the  theoiy  and  its  applications  beyond  the  bounds 
which  confine  all  legitimate  inferences  of  the  human  mind ;  bv  extend- 
ing them  to  subjects  on  which  the  absence  of  any  ground  for  deter- 
mining between  two  suppositions,  does  not  arise  from  our  having  equal 
grounds  for  presuming  both,  but  frt)m  our  having  an  equal  absence  €t£ 
grounds  for  pxesudung  either. 
Sa 
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According  to  Ins  views,  indeed,  the  calculation  of  chances  should  he 
much  more  uniyeTmlly  applicable  to  things  of  which  we  are  com* 
pletely  ignorant,  than  to  things  of  which  we  have  partial  knowledge. 
Where  we  have  some  experience  of  the  occurrence  of  each  of  the  con- 
flicting possibilities,  it  may  often  be  difficult,  according  to  the  prescript 
tions  df  the  theory,  to  reduce  those  possibilities  to  a  definite  number  of 
cases,  all  equally  probable ;  but  when  the  case  is  out  of  the  reach  of 
all  experience,  so  that  we  have  no  difficulty  in  being  **  equally  unde* 
/aided"  respecting  the  possibilities,  there  is  nothing  to  make  us  hah  or 
.wttver  in  applying  the  theory.  If  the  question  be  whether  the  inhabit- 
ants of  Saturn  have  red  hair,  we  need  only  know  the  number  of  die 
prismatic  colors,  and  of  their  more  marked  compounds,  and  we  can  at 
once  assign  the  fraction  corresponding  to  the  probability !  It  is  evi- 
dent that  probability,  in  any  sense  in  which  it  can  operate  upon  our 
belief  or  conduct,  has  nothing  to  do  with  such  chimerical  evaluations, 
and  that  entire  suspension  of  judgment,  where  we  have  no  evidence,  is 
the  only  course  befitting  a  rational  being.  To  entitle  us  to  affirm  any- 
thing positive  about  uncertain  facts,  whether  it  be  that  one  supposition 
is  more  probftble  than  another,  or  only  that  it  is  equally  probable,  we 
must  have  the  testimony  of  experience,  that,  taking  the  whole  of  some 
class  of  cases,  the  one  guess  will  be  oftener  right,  or  as  often  right  as 
the  other.  The  estimation,  in  short,  of  chances,  like  that  cf  certain- 
ties, is  only  rational  when  grounded  upon  a  complete  induction  by 
observation  or  experiment.* 

§  3.  From  these  principles  it  is  easy  to  deduce  the  demonstration  of 
that  theorem  of  the  doctrine  of  probabilities,  which  is  the  fotmdation 
of  its  principal  application  to  judicial  or  other  inquiries  for  ascertain- 
ing the  occurrence  of  a  given  event,  or  the  reality  of  an  individual 
fact     The  signs  or  evidences  by  which  a  fact  is  usually  proved,  are 

*  Confasion  is  Bometimes  introduced  into  this  subject  by  not  adverting  to  the  distinction 
tetween  the  cbances  that  a  giten  eyent  will  happen,  and  the  chances  that  a  gaess,  not  yet 


place. 

The  fkUacT  has  been  stated  thus.  Suppose  that  either  A  or  B  must  happen :  and  let 
the  chance  that  A  will  happen  be  «:  as  certainty  is  represented  by  1,  the  chance  that  B 
will  happen  is  1  ^c.  Now,  the  chance  that  the  event  I  guess  will  come  to  pass,  is  made 
QD  of  two  chances :  the  chance  that  I  shall  guess  A  and  that  A  will  happen,  phu  the 
chance  that  I  shall  guess  B  and  that  B  will  happen.  The  chance  that  i  shall  guess  A 
being  ^ ;  the  chance  that  I  shall  guess  A  and  that  A  will  happen,  is  compounded  of  }  and  «: 
it  is  therefore  I X.  The  chsnce  that  I  shall  guess  6  being  also  ^,  the  chance  that  I  shall 
guess  B  and  that  fi  will  happen,  is  HI  --  ')•  But  the  sum  of  these  two  is  ^ :  therefore  the 
chance  that  the  event  I  guess  will  come  to  pass,  is  always  an  even  chance.  But  since  it 
is  an  even  chance  that  my  guess  will  be  right,  it  is  an  even  chance  which  of  the  two  events 
will  occur,  whatever  may  be  their  comparative  frequency  in  nature. 

The  whole  of  this  reasoning  is  sound  up  to  the  fast  step,  but  that  step  is  a  non  Meiciho. 
-Before  I  have  guessed,  or  until  I  have  made  my  guess  known,  it  is  an  even  chance  that  I 


cuess  right ;  but  when  I  have  guessed,  and  guessed  A,  it  is  no  longer  an  even  chance  tliat 
J  have  guessed  riffht ;  otherwise  there  would  be  an  even  chance  in  fiivor  of  the  most  im 
probable  event.    Let  the  question  be,  Is  Queen  Victoria  at  this  moment  alive :  and  let  me 


be  required  to  guess  aye  or  no,  without  knowing  about  what,  in  order  that  I  may  be  equally 
likely  to  guess  the  one  and  the  other.  No  one  will  say  it  is  an  even  chance  which  is  true : 
but  it  really  is  an  even  chance  whether  my  guess  will  be  right  The  chance  of  my  gues» 
hig  in  the  negative  tod  being  right,  is  ^  of  a  very  small  chance,  nay,  perhaps  y^^nnrt  ^^ 
the  chance  of  my  guessing  in  the  affirmative,  and  being  right,  is  i  of  the  remainmg  ylfjit ; 
so  that  the  two  tocether  are  ^.  When,  however,  I  have  guessed,  and  told  my  gness^the 
even  chance  which  of  the  two  I  should  guess  is  conveited  into  a  certainty.  If  ]  have 
guessed  aye,  the  chance  that  I  am  right  is  yrS{i% :  if  no,  it  is  only  rnWr* 
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some  of  its  consequences :  and  the  inquiiT  binges  upon  determining 
what  cause  is  most  likely  to  have  produced  a  given  effect.  The  theo- 
rem applicable  to  such  investieations  is  the  Sixth  Principle  in  Laplace's 
Essai  Pkilosophique  sur  lea  TrobabUit^,  which  is  described  by  nim  as 
**  the  fundamental  principle  of  that  branch  of  the  Analysis  of  Chances, 
which  consists  in  ascendmg  from  events  to  their  causes."* 

Given  an  effect  to  be  accounted  for,  and  there  being  several  causes 
which  might  have  produced  it,  but  of  the  presence  of  which,  in  the 
particular  case,  nothing  is  known ;  the  probability  that  the  effect  was 
produced  by  any  one  of  these  causes  u  eu  the  antecedent  probability 
of  the  cause,  multiplied  by  the  probability  that  the  catue,  tfit  existed^ 
would  have  produced  the  given  effect 

Let  M  be  the  effect,  and  A,  B,  two  causes,  by  either  which  it  might 
have  been  produced.  To  find  the  probability  that  it  was  produced 
by  the  one  and  not  by  the  other,  ascertain  which  of  the  two  is  most 
likely  to  have  existed,  and  which  of  them,  if-  it  did  exist,  was  most 
likely  to  produce  the  effect  M :  the  probability  sought  is  a  compound 
of  these  two  probabilities. 

Case  I.  Let  the  causes  be  both  alike  in  the  second  respect ;  either 
A  or  B,  when  it  exists,  being  supposed  equally  likely  (or  equally 
certain)  to  produce  M ;  but  let  A  be  in  itself  twice  as  likely  as  B  to 
exist,  that  is,  twice  as  frequent  a  phenomenon.  Then  it  is  twice  as 
likely  to  have  existed  in  diis  case,  and  to  have  been  the  cause  which 
produced  M. 

For,  since  A  exists  in  nature  twice  as  often  as  B;  in  any  300  cases 
in  M^ich  one  or  other  existed,  A  has  existed  200  times  and  B  100. 
But  either  A  or  B  must  have  existed  wherever  M  is  produced :  there- 
fore in  300  times  that  M  is  produced,  A  was  the  producing  cause  200 
times,  B  only  100,  that  is,  in  the  ratio  of  2  to  1.  Thus,  then,  if  the 
causes  are  alike  in  their  capacity  of  producing  the  effect,  the  proba- 
bility as  to  which  actually  prcxluced  it,  is  in  the  ratio  of  their  antecedent 
probabilities. 

Case  IT.  Reversing  the  last  hypothesis,  let  us  suppose  that  the 
causes  are  equally  frequent,  equally  likely  to  have  existed,  but  not 
equally  likely,  if  they  did  exist,  to  produce  M :  that  in  three  times  that 
A  occurs,  it  produces  that  effect  twice,  while  B,  in  three  times,  pro- 
duces it  only  once.  Since  the  two  causes  are  equally  frequent  in  uieir 
occurrence ;  in  every  six  times  that  either  one  or  the  otner  exists,  A 
exists  three  times  and  B  three  times.  A,  of  its  three  times,  produces 
M  in  two ;  B,  of  its  three  times,  produces  M  in  one.  Thus,  in  the 
whole  six  times,  M  is  only  produced  thrice ;  but  of  that  thrice  it  is 
produced  tvirice  by  A,  once  only  by  B.  Consequently,  when  the  an- 
tecedent probabilities  of  the  causes  are  equal,  the  chances  that  the 
effect  was  produced  by  them  are  in  the  ratio  of  the  probabilities  that 
if  they  did  exist  they  would  produce  the  effect. 

Case  III.  The  third  case,  that  in  which  the  causes  are  unlike  in 
both  respects,  is  solved  by  what  has  preceded.  For,  when  a  quantity 
depends  upon  two  other  quantities,  in  such  a  manner  that  while  either 
of  them  remains  constant  it  is  proportional  to  the  other,  it  must  neces- 
sarily be  proportional  to  the  product  of  the  two  quantities,  the  product 

*■  Pp.  18, 19.  The  theorem  is  not  stated  by  Laplace  m  the  exact  terms  in  which  I  have 
■tated  it;  but  the  identity  of  import  of  the  two  modes  of  expression  is  easily  demonstrable. 
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being  the  only  function  of  the  two  which  obeys  that  particular  law  «f 
variation.  Therefore,  the  probability  that  M  was  piMuoed  hv  either 
cause,  is  as  the  antecedent  probability  of  the  cause,  multiplied  by  Una 
probability  that  if  it  eadsted  it  would  produce  M.  Which  wae  to  be 
oemonstrated. 

Or  we  may  prove  the  third  case  as  we  proved  the  first  and  second. 
Let  A  be  twice  as  frequent  as  B ;  and  let  them  also  be  unequally  likely, 
when  they  exist,  to  produce  M :  let  A  produce  it  twice  in  four  timea» 
B  thrice  in  four  times.  The  antecedent  probability  of  A  is  to  that  of 
B  as  2  to  1 ;  tfie  probabilities  of  their  ncoduoing  M  aro  as  2  to  3 ;  the 
product  of  these  ratios  is  the  ratio  or  4  to  3,  which,  there&re,  if  the 
&ie(»iem  be  true,  will  be  the  ratio  of  the  probafailitietf  that  A  cm:  B  was 
the  produci^  cause  in  the  given  instance*  And  such  will  that  ratio 
veallv  be.  For  since  A  is  twice  as  frequent  as  B,  out  of  twelve  cases  in 
which  one  or  other  exists,  A  exists  in  8  and  B  in  4.  But  of  its  eight 
cases,  A,  by  the  supposition,  produces  M  in  only  4,  while  B  of  its  four 
cases  produces  M  m  3.  M,  therefore,  is  only  produced  at  aU  in 
seven  of  the  twelve  cases ;  but  in  four  of  these  it  is  produced  by  A,  sa 
three  by  B ;  hence,  the  probabilUies  of  its  being  produced  by  A  and 
by  B  are  as  4  to  3,  and  are  expressed  by  the  fractions  4  and  if.  Which 
was  to  be  demonstrated. 

It  is  here  necessary  to  point  out  another  serious  oversight  in  La« 
place's  theory.  When  he  first  introduces  the  foregoing  theorem,  he 
characterizes  it  correctly,  as  the  principle  for  determining  to  which  ef 
several  causes  we  are  to  attribute  a  known  fact.  But  after  having  con- 
ceived the  principle  thus  accurately,  when  he  comes  to  its  applications 
he  no  longer  restricts  it  to  the  ascertainment  of  causes  alone,  out,  with- 
out any  previous  notice  substitutes  for  the  idea  of  causes  that  of  hypo- 
theses, or  suppositions  of  any  kind.  In  this  extended  sense,  I  do  not 
conceive  the  proposition  to  be  tenable.  The  hypotheses  must  be  either 
causes,  or  at  least  signs  showing  the  existence  of  causes.  If  we  could 
be  permitted  to  substitute  mere  suppositions  affording  no  ground  for 
concluding  that  the  efiect  would  be  produced,  in  the  room  of  causes 
capable  of  producing  it,  the  theorem  thus  extended  would  9tand  as 
follows.  A  fact,  M,  having  happened,  the  probability  of  the  truth  of 
any  arbitrary  supposition  altogether  unconnected  with  M,  is  as  the 
antecedent  probability  of  the  supposition,  multiplied  by  the  probability 
that  if  the  supposition  was  true  M  would  happen ;  that  is,  multiplied 
by  the  anteceoent  probability  of  M,  since  M  is  neither  more  nor  less 
probable  on  account  of  a  si^position  which  has  nothing  to  do  with  the 
qauses  of  it.  Now  the  proposition  as  thus  stated,  is  an  absurdity.  The 
probability  that  when  M  happened  A  had  previously  happened,  is  not 
the  antecedent  probability  of  M  multiplied  by  that  of  A,  but  the  ante- 
cedent probability  of  A  only.  The  antecedent  probability  of  M  cannot 
be  an  element  of  a  question  into  which  the  occun'ence  of  M  enters  not 
as  a  contingency  but  as  a  certainty.  What  the  product  of  die  antece- 
dent probabilities  of  A  and  M  does  give,  is,  not  the  probability  of  the 
the  one  when  the  other  is  a  known  past  event,  but  the  antecedent  prob- 
ability of  the  two  together,  considered  as  foture  events. 

This  error  of  Laplace  has  not  been  harmless.  We  shall  see  here- 
after, in  treating  of  the  Grounds  of  Disbelief,  that  he  has  been  led  by 
it  into  serious  practical  mistakes  when  attempting  to  pronounce  upon 
the  circumstances  which  render  any  statement  incredible. 
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9  4«  From  tlie  pi>dceding  yiefw  of  the  foiindation  of  the  doctrine  of 
ehaacesy  its  genenJ  principles  may  be  seen  to  be  applicable  in  a  rough 
"WBj  to  many  subjects  which  are  by  bo  means  amenable  to  its  precise 
calculations.  To  render  these  appKeable,  there  must  be  numerical 
AtOAj  derrred  from  the  observation  of  a  very  large  number  of  instances. 
The  probabilities  of  life  at  different  ages,  or  in  different  climates ;  the 
probabilities  of  recovery  from  a  particular  disease ;  the  chances  of  the 
lihth  of  male  or  female  oi&pring ;  the  chances  of  the  loss  of  a  vessel 
in  a  partiettlar  voyage ;  al  these  admit  of  estimation  sufficiently  pre- 
cise to  render  the  numerical  appreciation  of  their  amount  a  thing  o£ 
practical  value;  because  there  are  bills  of  mortality,  returns  fiom 
ooroitals,  registers  o£  biiths,  of  shipwrecks,  &c.,  founded  on  eases 
•nficiently  numerous  to  afford  average  proportions  which  do  not 
materially  vary  fh>m  year  to  year,  or  fixHU  ten  years  to  ten  years.  But 
where  observation  and  experiment  have  not  afforded  a  set  of  instances 
■odKciently  munerous  to  eliminate  chance,  and  sufficiently  various  to 
eliminate  all  non-essential  speeiaKties  of  cnrcumstance,  to  attempt  to 
calculate  chances  is  to  convert  mere  ignorance  into  dangerous  error 
by  elodimg  it  in  the  garb  of  knowledge. 

It  remains  to  examine  the  bearing  of  ^  doctrine  of  chances  u]>on 
die  peculiar  problem  for  the  sake  ctf  which  we  have  on  this  occasion 
adverted  to  it,  namely,  how  to  distineuish  coincidences  which  are 
eaaual  from  those  which  are  die  result  of  law;  fhmi  those  in  which  the 
fiiets  which  accompany  or  follow  one  another  are  somehow  connected 
throuf^  cansatiotk 

§  5.  The  doctrine  of  chances  affords  means  by  which,  if  we  knew 
the  average  number  of  coincidences  to  be  looked  for  between  two 
phenomena  connected  only  casually,  we  could  determine  how  often 
any  given  deviation  from  that  average  will  occur  by  chance.     If  the 

probability  of  any  casual  coincidence,  considered  in  itself^  be  — ,  the 

probability  that  the  same  coincidence  will  be  repeated  n  times  in  suc^ 

cession  is  --^.    For  example,  in  one  throw  of  a  die  the  probability  of 

ace  being  — ;  the  probability  of  throwing  aee  twice  in  sucoessicm  vnll 

^  1 

be  1  divided  by  the  square  of  6,  or  — .    For  ace  is  thrown  at  the  first 

dirow  once  in  six,  or  six  in  thir^-six  times ;  and  of  those  six,  the  die 
baing  cast  again,  ace  will  be  thrown  but  once ;  being  altogether  once 
in  thirty-six  times.    The  ehance  of  the  same  cast  twee  times  sueces- 

sively  is,  by  a  similar  reasoning,  ^  or  jr^:  that  is,  the  event  wiH  hap- 
pen, on  a  large  average^  only  once  in  two  hundred  and  sixteen 


We  have  thus  a  rule  by  which  to  estimate  fbe  probability  that  any 
given  series  of  coincidences  arises  from  chance;  provided  we  can 
measure  correctly  the  probability  of  a  single  coincidence.  If  we  could 
obtain  an  equally  precise  expression  for  the  probability  that  the  same 
series  of  coincidences  arises  from  causation,  we  should  only  have  to 
oompare  the  nnmbers.     This,  however,  can  rarely  be  done.     Let  us 
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Bee  what  degree  of  approximation  can  practically  be  made  to  fbe 
necessary  precision. 

The  question  falls  within  Laplace's  sixth  principle,  of  which  a  short 
distance  back,  we  gave  the  demonstration.  The  given  fact,  that  is  to 
say,  the  series  of  coincidences,  may  have  originated  either  in  a  causal 
conjunction  of  causes  or  in  a  law  of  nature.  The  probabilities,  there- 
fore, that  the  fact  originated  in  these  two  m5des,  are  as  their  ante- 
cedent probabilities,  multiplied  by  the  probabilities  that  if  they  existed 
they  would  produce  the  effect  But  the  particular  combination  of 
chances  if  it  occurred,  or  the  law  of  nature  if  real,  would  certain^ 
produce  the  series  of  coincidences.  The  probabilities,  therefore, 
that  the  coincidences  are  produced  by  the  two  causes  in  question, 
are  as  the  antecedent  probabilities  of  the  causes.  One  of  these,  the 
antecedent  probability  of  the  combination  of  mere  chances  which 
would  produce  the  given  result,  is  an  appreciable  quantity.  The 
antecedent  probability  of  the  other  supposition  may  be  susceptible 
of  a  more  or  less  exact  estimation,  according  to  the  nature  of  the 
case.    ■ 

In  some  cases,  the  coincidence,  supposing  it  to  be  the  result  of 
causation  at  all,  must  be  the  result  of  a  known  cause ;  as  the  suc- 
cession of  aces,  if  not  accidental,  mtiet  arise  from  the  loading  of  the 
die.  In  such  cases  we  may  be  able  to  form  a  conjecture  as  to  the 
antecedent  probability  of  such  a  circumstance,  from  the  characters 
of  the  parties  concerned,  or  other  such  evidence ;  but  it  would  clearly 
be  impossible  to  estimate  that  probability  with  anything  like  numerical 
precision.  The  counter-probability,  however,  that  of  the  accidental 
origin  of  the  coincidence,  dwindling  so  rapidly  as  it  does  at  each  new 
trid ;  the  stage  is  soon  reached  at  which  the  chance  of  un&imess  in 
the  die,  however  small  in  itself,  must  be  greater  than  that  of  a  causal 
coincidence :  and  on  this  ground,  a  practical  decision  can  generally  be 
come  to  without  much  hesitation,  if  there  be  the  power  of  repeating  the 
experiment. 

When,  however,  the  coincidence  is  one  which  cannot  be  accounted 
for  by  any  known  cause,  and  the  connexion  between  the 'two  phenom- 
ena, u  produced  by  causation,  must  be  the  result  of  some  law  of  nature 
hitherto  unknown ;  which  is  the  case  we  had  in  view  in  the  last  chap- 
ter; then,  although  the  probability  of  a  casual  coincidence  may  be 
capable  of  appreciation,  mat  of  the  counter-supposition,  the  existence 
of  an  undiscovered  law  of  nature,  is  clearly  unsusceptible  of  even  an 
approximate  evaluation.  In  order  to  have  the  data  which  such  a  case 
would  require,  it  would  be  necessary  to  know  what  proportion  of  al) 
the  individual  sequences  or  coexistences  occurrinj^  in  nature  are  the 
result  of  law,  and  what  proportion  are  the  result  oi  chance.  It  being 
evident  that  we  cannot  form  any  plausible  conjecture  as  to  this  propor- 
tion, much  less  appreciate  it  numerically,  we  cannot  attempt  any  pre- 
cise estimation  of  the  comparative  probabilities.  But  of  this  we  are 
sure,  that  the  detection  of  an  unknown  law  of  nature— of  some  previ- 
ously unrecognized  constancy  of  conjunction  among  phenomena — ^is 
no  uncommon  event.  If,  therefore,  the  number  of  instances  in  which 
a  coincidence  is  observed,  over  and  above  that  which  would  arise  on 
the  average  from  the  mere  concurrence  of  chances,  be  such  that  so 
great  an  amount  of  coincidences  fit>m  accident  alone  would  be  an 
extremely  uncommon  event ;  we  have  reason  to  conclude  that  the  coin- 
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eidence  is  Uie  effect  of  causation,  and  may  be  received  (subject  to 
correction  from  further  experience)  as  an  empirical  law.  Further 
than  this,  in  point  of  precision,  we  cannot  go ;  nor,  in  most  cases,  i$ 
greater  precision,  required  for  the  solution  of  any  practisal  doubt. 


CHAPTER  XII. 

OF  THE  EXTENSION  OF  DERIVATIVB  LAWS  TO  ADJACENT  CASES. 

§  1.  We  have  had  frequent  occasion  to  notice  the  inferior  generality 
of  derivative  laws,  compared  with  the  ultimate  laws  from  which  they 
are  derived.  This  inferiority,  which  affects  not  only  the  extent  of  the 
propositions  themselves,  but  their  degree  of  certainty  within  that  ex- 
tent, is  most  conspicuous  in  the  uniformities  of  coexistence  and  sequence 
obtaining  between  effects  which  depend  ultimately  upon  different 
primeval  causes.  Such  uniformities  will  only  obtain  where  there 
exists  the  same  collocation  of  those  primeval  causes.  If  the  collo- 
cation varies,  though  the  laws  themselves  remain  the  same,  a  totally 
different  set  of  derivative  uniformities  may,  and  generally  will,  be  the 
result. 

Even  where  the  derivative  uniformity  is  between  different  effects  of 
the  same  cause,  it  will  by  no  means  obtain  as  universally  as  the  law  of 
the  cause  itseUl  If  a  and  b  accompanv  or  succeed  one  another  aa 
effects  of  the  cause  A,  it  by  no  means  fbUows  that  A  is  the  only  cause 
which  can  produce  them,  or  that  if  there  be  another  cause,  as  B, 
capable  of  producing  a,  it  must  produce  b  likewise.  The  conjunction, 
therefore,  of  a  and  J,  perhaps  does  not  hold  universally,  but  only  in  the 
instances  in  which  a  arises  firom  A.  When  it  is  produced  by  a  cause 
other  than  A,  a  and  b  may  be  dissevered.  Day  (for  example)  is  always 
in  our  experience  followed  by  night ;  but  day  is  not  the  cause  of  night; 
both  are  successive  effects  of  a  common  cause,  the  periodical  passage 
of  the  spectator  into  and  out  of  the  earth's  shadow,  consequent  on  the 
earth's  rotation,  and  on  the  illuminating  property  of  the  sun.  If,  there- 
(ore,  day  is  ever  produced  by  a  different  cause  or  set  of  causes  from 
this,  day  will  not,  or  at  least  may  not,  be  followed  by  night  On  the 
sun*8  own  surfiice,  for  instance,  this  may  be  the  case. 

Finally,  even  when  the  derivative  umfbrmity  is  itself  a  law  of  canstt- 
tton  (restdting  from  the  combination  of  several  causes),  it  is  not  alto- 
gether independent  of  collocations.  If  a  cause  supervenes,  capable  of 
wholly  or  partially  counteracting  the  effect  of  any  one  of  the  conjcmied 
causes,  the  effect  will  no  longer  conform  to  the  derivative  law.  While, 
therefore,  each  ultimate  law  is  only  liable  to  frustration  from  one  set  of 
counteracting  causes,  the  derivative  law  is  liable  to  it  from  several. 
Now,  the  possibility  of  the  occurrence  of  counteracting  causes  which 
do  not  arise  from  any  of  the  conditions  involved  in  the  law  itseHv 
depends  on  the  original  collocations. 

it  is  true  that  (as  we  formerly  remarked)  laws  of  causation,  whether 
tdtimate  or  derivative,  are,  in  most  cases,  frilfilled  even  when  counter- 
acted ;  the  cause  produces  its  effect,  though  that  effect  is  destroyed  by 
something  else.     That  the  effect  may  be  frustrated,  is,  thereforei  no 
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objection  to  the  uniTeraBHCy  of  the  law  of  cauaatkni.  But  k  is  an  ob« 
jection  to  the  uniyeiBality  of  the  sequences  or  coexistoDoes  of  effects, 
which  compose  the  n'eater  part  of  the  derivative  laws  flowing  firom 
laws  of  causation.  When,  mot  the  law  of  a  certain  eombiaation  dL 
causes,  there  results  a  certain  order  in  the  effects ;  as  from  the  combi- 
nation of  a  single  sun  with  the  rotation  of  an  opaque  body  round  its 
axis,  there  results,  on  the  whole  surface  of  that  opaque  body,  an  alter- 
nation of  day  and  night;  then  if  we  suppose  one  of  the  combined 
causes  counteradted,  die  rotation  stopped,  the  sun  extinguished,  or  a 
second  sun  superadded,  the  truth  of  that  pa^cular  law  of  causation  is 
in  no  way  affected ;  it  is  still  true  that  one  sun  shining  upon  an  opaque 
revolving  body  will  alternately  produce  day  and  night ;  but  since  the 
fiin  no  longer  does  shine  njpxm  such  a  body,  the  derivative  uni&>rm]ty, 
the  sttcceasion  of  day  and  night  on  the  given  planet,  is  no  longer  tme. 
Those  derivative  uniformities,  therefore,  which  are  not  laws  of  causi^ 
lion,  are  (except  in  the  rare  case  of  their  depending  upon  one  cause 
alone,  not  upon  a  combination  of  causes),  always  more  or  less  contin* 
|pent  upon  collocations;  and  are  hence  subject  to  the  characteristic 
iafirmitv  of  empirical  laws,  that  of  being  aidmissible  only  where  the 
collocations  are  known  by  experience  to  be  such  as  are  requisite  iot 
the  truth  of  the  law,  that  is,  only  within  the  conditions  of  tune  and 
place  confirmed  by  actual  observation. 

§  2.  This  principle,  when  stated  in  general  teems,  seems  clear  and 
indisputable ;  yet  many  of  the  ordinary  judgments  of  mankind,  the 
vropriety  of  which  is  not  questioned,  have  at  least  the  semblance  of 
Doing  iticoBsistent  with  it  (^  -what  grounds,  it  may  be  adied,  do  wo 
expect  that  the  sun  will  rise  to-morrow?  Is  to-morrow  within  the 
limits  df  time  comprehended  in  our  observations  ?  They  have  extended 
over  some  thousands  of  years  past,  but  do  they  include  the  future  f 
Yet  we  infer  with  confidence  that  the  sim  wiQ  rise  to-morrow ;  and 
nobody  doubts  that  we  are  entitled  to  do  so.  Let  us  consider  what  is 
&e  warrant  for  this  confidence^ 

In  the  example  in  question,  we  know  the  causes  upon  which  the 
derivative  uniformity  depends.  They  are,  the  sun  giving  out  light, 
the  earth  in  a  state  of  rotation  and  intercepting  light.  The  induction 
winch  shows  these  to  be  the  real  causes,  and  not  merely  prior  effects 
of  a  common  cause,  being  complete  and  irrefragable;  the  only  circum- 
stances which  coald  def^  the  derivative  law  are  such  as  would  de- 
stroy or  counteract  one  or  other  of  the  combined  causes.  While  the 
causes  exist,  an.d  are  not  counteracted,  the  effect  will  continue.  If, 
they  exist  and  are  not  counteracted  to-morrow^  the  sun  wiU  rise  to- 
morrow. 

Since  the  causes,  namely,  the  sun  and  the  earth,  the  one  in  the  state 
of  giving  out  liffht,  the  other  in  a  state  of  rotation,  will  exist  until  some- 
thing destroys  tnem ;  all  depends  upon  the  probabilities  of  their  destrucr 
tion,  and  upon  those  of  their  counteraction.  We  know  by  observation 
(omitting  the  inferential  proofs  of  an  existence  for  thousands  of  ages 
anterioiOt  that  these  phenomena  have  continued  for  five  thousand  years. 
Within  that  time  there  has  existed  no  cause  sufficient  to  diminish  them 
appreciably ;  nor  which  has  counteracted  their  eilect  in  any  appreciable 
degree.  The  chance,  therefore,  that  the  sun  may  not  rise  to-morrow, 
amounts  to  the  chance  that  some  cause,  which  has  not  manifested  itself 
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la  the  smaOaBt  detgree  during  five  diouBttnd  years,  will  exist  te-ntorrow 
in  such  intensity  as  to  destroy  the  sun  or  the  earth,  the  son's  light  or 
the  earth's  rotation,  or  to  prodoce  an  hnmedseiiistarbsnce  in  the  effect 
resulting  from  those  canises. 

Now,  if  such  a  eause  will  exist  to-morrow,  or  at  any  future  time, 
some  cause,  proxiinate  or  remote,  of  that  cause  must  exist  now;  and 
must  have  existed  during  the  whole  of  the  five  thousand  years.     If, 
therefore,  the  sun  do  not  rise  to-morrow,  it  will  be  because  some  cause 
has  existed,  the  effects  of  which^  though  duTing  five  thoasand  years  they 
have  not  amounted  to  a  perceptible  quantity,  will  in  one  day  become 
overwhelming.     Since  this  oanse  has  not  been  recognized  during  such 
an  interval  of  time,  by  observers  stationed  on  our  earth,  it  must,  if  it 
exist,  be  either  some  agent  whose  effects  develop  themselves  gradual^ 
and  very  slowly,  or  one  which  existed  in  regions  beyond  omr  observa- 
tion, and  is  &ow  en  the  point  of  arriving  in  our  part  of  the  universe. 
Now  all  causes  which  we  have  experience  of,  act  according  to  laws 
incompatible  with  the  supposition  uat  their  effects,  after  accumulating 
so  slowly  as  to  be  imperceptible  fior  five  thousand  years,  should  start 
into  immensity  in  a  single  day.    No  mathematical  law  of  proportion 
between  an  e&ct  and  the  quantity  or  tela^ns  of  its  cause,  could  pro^ 
dttce  such  contradictory  results.    The  sodden  development  of  an  effect, 
of  which  there  was  no  previous  trace,  always  arises  firom  the  coming 
together  of  several  distinet  causes,  not  previously  conjoined;  but  n 
such  sudden  conjunction  is  destined  to  take  place,  the  causes,  or  their 
causes,  must  have  existed  during  the  entire  five  thousand  vears,  and 
their  not  having  onco  come  together  during  that  period,  shows  how 
rare  that  particular  combination  is.     We  have,  therefore,  the  warrant 
of  a  rigid  induction  for  considering  it  probable,  in  a  degree  undistin^^ 
guiahable  from  certainty,  that  the  known  conditions  requisite  for  the 
sun's  rising  will  exist  to-morrow. 

§  3.  But  this  extension  of  derhrative  laws,  not  causative,  beyond  the 
limits  of  observation,  can  only  be  to  adjctcent  cases.     If  instead  of  to- 
morrow we  had  said  this  day  twenty  thousand  years,  the  inductions 
would  have  been  anything  but  conclusive.     That  a  cause  which,  in 
opposition  to  very  powernd  causes,  produced  no  perceptible  effect 
during  five  thousand  years,  should  produce  a  very  considerable  one  by 
the  end  of  twenty  thousand,  has  nothing  in  it  whic^  is  not  in  conformity 
with  our  experienoe  of  causes.     We  Know  many  agents,  the  effect  m 
which  in  a  short  period  does  not  amount  to  a  perceptible  quantity,  but 
by   accumulating  for  a  much  longer  period  becomes  considerable. 
J^esides,  looking  at  the  immense  niultitude  of  the  heavenh*  bodies,  their 
vast  distances,  and  the  rapidity  of  the  motion  of  such  of  them  as  are 
known  to  move,  it  is  a  supposition  not  at  all  oodtradictory  to  experi- 
ence that  some  body  may  oe  in  motion  towards  us,  or  we  towaros  it, 
within  the  limits  oi  whose  influence  we  have  not  come  daring  five  thou- 
sand years,  but  which  in  twenty  thousand  mom  may  be  producing^ 
effects  upon  us  of  the  most  extraordinary  kind.    Or  the  fret  which  is 
capable  of  preventing  sunrise  may  be,  not  the  cumulative  effect  of  one 
cause,  but  some  new  combination  of  causes;  and  the  chances  favorable 
to  that  combination,  though  they  have  not  produced  it  once  in  five 
thousand  years,  may  piocniee  it  once  hi  twenty  thousand.    So  that  the 
indac^ons  which  Sulhoriae  us  ta  expect  fistnre  events,  grow  weaker 
T« 
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and  weaker  the  further  we  look  into  the  future,  and  at  length  become 
inapnreciable. 

We  have  considered  the  probabilities  of  the  sun's  xisitiflr  to-mor- 
row, as  derived  from  the  real  laws,  that  is,  frqpi  the  laws  of  die  causes 
on  which  that  uniformity  is  dependent.  Let  us  now  consider  how  the 
matter  would  halve  stood  if  the  uniformity  had  been  known  only  as  an 
empirical  law ;  if  we  had  not  been  aware  that  the  sun's  light,  and  the 
earth's  rotation  (or  die  sun's  motion),  were  the  causes  on  which  the 
periodical  occurrence  of  sunrise  depends.  We  could  have  extended 
this  empirical  law  to  cases  adjacent  in  time,  though  not  to  so  great  a 
distance  of  time  as  we  can  now.  Having  evidence  that  the  effects  had 
remained  unaltered  and  been  punctuaUy  conjoined  for  five  thousand 
years,  we  could  infer  that  the  unknovni  causes  on  which  the  conjunc- 
tion is  dependent  had  existed  undiminished  and  uncounteracted  during 
the  same  period.  The  same  conclusions,  therefore,  would  follow  as  in 
the  preceaing  case  ;  except  that  we  should  only  know  that  during  five 
thousand  years  nothing  had  occurred  to  defeat  perceptibly  this  particu- 
lar effect ;  while,  when  we  know  the  causes,  we  have  die  additional' 
assurance,  that  during  that  interval  no  such  change  has  been  noticeable 
in  the  causes  themselves,  as  by  any  degree  of  multiplication  or  length 
of  continuance  could  defeat  the  effect. 

To  this  must  be  added,  that  when  we  know  the  causes,  we  may  be 
able  to  judge  whether  there  exists  any  kncvm  cause  capable  of  coun- 
teracting them :  while  as  long  as  they  are  unknovni  we  cannot  be  sure 
but  that  if  we  did  know  them,  we  could  predict  their  destruction  fi*om 
causes  actually  in  existence.  A  bedridden  savage,  who  had  never 
seen  the  cataract  of  Niagara,  but  who  lived  within  hearing  of  it,  might 
imagine  that  the  sound  he  heard  would  endure  for  ever ;  but  if  he 
knew  it  to  be  the  effect  of  a  rush  of  waters  over  a  banner  of  rock 
which  is  progressively  wearing  away,  he  would  know  that  vrithin  a 
number  of  ages  which  may  be  calculated,  it  will  be  heard  no  more. 
In  proportion,  therefore,  to  our  ignorance  of  the  causes  on  which  the 
empirical  law  depends,  we  can  be  less  assured  that  it  will  continue  to 
hold  good ;  and  the  further  we  look  into  fiiturity,  the  less  improbable 
is  it  that  some  one  of  the  causes,  whose  coexistence  gives  rise  to  the 
derivative  uniformity,  may  be  destroyed  or  counteracted.  With  every 
prolongation  of  time  the  chances  multiply  of  such  an  event,  that  is  to 
say,  its  non-occurrence  hitherto  becomes  a  less  guarantee  of  its  not 
occurring  within  the  given  time.  If,  then,  it  is  only  to  cases  which  in 
point  of  time  are  adjacent  (or  nearly  adjacent)  to  those  which  we  have 
actually  observed,  that  any  derivative  law,  not  of  causation,  can  be  ex- 
tended with  an  assurance  equivalent  to  certainty,  much  more  is  this 
true  of  a  merely  empirical  law.  Happily,  for  the  purposes  of  life  it  is 
to  such  cases  alone  that  we  can  almost  ever  have  occasion  to  extend 
them. 

In  respect  of  place,  it  might  seem  that  a  merely  empirical  law  could 
not  be  extended  even  to  adjacent  cases ;  that  we  could  have  no  assu- 
rance of  its  being  true  in  any  place  where  it  has  not  been  specially 
observed.  The  past  duration  of  a  cause  is  a  guarantee  for  its  future 
existence,  unless  something  occurs  to  destroy  it ;  but  the  existence  of 
a  cause  in  one  or  any  number  of  places,  is  no  guarantee  for  its  exist- 
ence in  any  other  place,  since  there  is  no  uniformity  in  the  collocations 
of  primev^  causes.    When,  therefore,  an  empirical  law  is  extended 
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beyond  tbe  local  limits  within  which  it  has  been  found  true  by  obser- 
vation, the  eases  to  which  it  is  thus  extended  must  be  such  as  are  pre- 
sumably within  the  influence  of  the  same  individual  agents,  li  we 
discovered  a  new  planet  within  the  known  bounds  of  the  solar  system 
(or  even  beyond  tnose  bounds,  but  indicating  its  connexion  widi  the 
system  by  revolving  round  the  sun),  we  might  conclude,  with  great  prob- 
ability, that  it  revolves  upon  its  axis.  For  all  the  known  planets  do  so ; 
and  diis  uniformity  pomts  to  some  common  cause,  antecedent  to  the 
first  records  of  astronomical  observation :  and  although  the  nature  of 
this  cause  can  only  be  matter  of  conjecture,  yet  if  it  be,  as  is  not 
unlikely  (and  as  Laplace's  iheorj  suggests,)  one  and  the  same  indi- 
vidual impulse  griven  to  all  the  bodies  at  once,  diat  cause,  acting  at 
the  extreme  pomts  of  the  space  occupied  by  the  sun  and  planets, 
must,  unless  defeated  by  some  counteracting  cause,  have  acted  at 
every  intermediate  point,  and  probably  somewhat  beyond:  and  there- 
fore acted,  in  all  probability,  upon  the  supposed  newly-discovered 
planet. 

When,  therefore,  effects  which  are  always  found  conjoined,  can  be 
traced  with  any  probability  to  an  identical  (and  not  merely  a  similar) 
origin,  we  may  with  great  probability  extend  the  empirical  law  of  their 
comunction  to  all  places  within  the  extreme  local  boundaries  within 
which  the  fact  has  been  observed ;  subject  to  the  possibility  of  coun- 
teracting causes  in  some  portion  of  the  field.     StiU  more  confidently 
may  we  do  so  when  the  law  is  not  merely  empirical ;  when  the  phe- 
nomena which  we  find  conjoined  are  effects  of  ascertained  causes, 
from  the  laws  of  which  the  conjunction  of  their  effects  is  deducible. 
In  that  case,  we  may  both  extend  the  derivative  uniformity  over  a 
larger  space,  and  with  less  deduction  for  the  chance  of  counteracting 
causes.     The  first,  because  instead  of  the  local  boundaries  of  our  ol>- 
«ervation  of  the  fact  itself^  we  may  include  the  extreme  boundaries  of 
the  ascertained  influence  of  its  causes.     Thus  the  succession  of  day  and 
night,  we  know,  holds  true  of  all  the  bodies  of  the  solar  system  except 
the  sun  himself;  but  we  know  this  onlv  because  we  are  acquainted 
Dvith  the  causes:  if  we  were  not,  we  could  not  extend  the  proposition 
beyond  the  orbits  of  the  earth  and  moon,  at  both  extremities  of  which 
we  have  the  evidence  of  observation  fi>r  its  truth.     With  respect  to  the 
probability  of  counteracting  causes,  it  has  been  seen  that  this  calls  for 
a  greater  abatement  of  confidence,  in  proportion  to  our  ignorance  of 
the  causes  on  which  the  |)henomena  depend.    On  both  accounts,  there- 
fbre,  a  derivative  law  which  we  know  how  to  resolve,  is  susceptible  of 
a  greater  extension  to  cases  adjacent  in  place,  than  a  merely  em< 
ptrical  law. 
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CHAPTER  XX. 

or  ANALOGY. 

§  1.  Thk  word  Analogy,  as  the  name  of  a  mode  ciTeBSomng,  la  gen- 
erall  J  taken  for  some  kind  of  argument  supposed  to  be  of  an  IndoctiTe 
nature,  but  not  amounting  to  a  complete  induiition.  There  is  no 
word,  bowerer,  which  is  lued  more  loosiely,  or  in  a  greater  variety  of 
senses  than  Analogy.  It  sometimes  stands  for  arguments  which  may 
be  examples  of  the  most  rigid  Induction.  Archbishop  Whately,  for 
instance,  following  Ferguson  and  other  writers,  defines  Analogy  con- 
formably to  its  primitive  acceptation,  that  which  was  given  to  it  by 
mathematicians.  Resemblance  of  Relations.  In  this  sense,  when  a 
country  which  has  sent  out  colonies  is  termed  the  mother  country,  the 
expression  is  analo^cal,  signifying  that  the  colonies  of  a  country  stand 
in  the  same  relation  to  her  in  which  children  stand  to  their  parents. 
And  if  any  inference  be  drawn  from  l^is  resemblance  of  relations,  as, 
for  instance,  that  the  same  obedience  or  affection  is  due  from  colonies 
to  the  mother  country  which  is  due  from  children  to  a  parent,  this  is 
called  reasoning  by  analogy.  Or  if  it  be  argued  that  a  nation  is  most 
beneficially  governed  by  an  assembly  elected  by  the  people,  firom  die 
admitted  &ct  that  other  associations  for  a  common  purpose,  such  as 
joint  stock  companies,  are  best  managed  by  a  committee  chosen  by  the 
parties  interested  \  this  is  an  argument  from  analogy  in  Archbishop 
Whately's  sense,  because  its  foundation  is  not,  that  a  nation  is  like  a 
joint  stock  company,  or  Parliament  like  a  board  of  directors,  but  that 
"Parliament  stands  m  the  same  relation  to  the  nation  in  which  a  board 
of  directors  stands  to  a  joint  stock  company.  Now,  in  an  argument  of 
this  nature,  there  is  no  iinherent  inferiority  of  condusiveness.  Like 
other  arguments  frtim  resemblance,  it  may  amount  to  nodiing,  or  it 
may  be  a  perfect  and  conclusive  induction.  The  circumstance  in  which 
the  two  cases  isesemble,  may  be  capable  of  being  shown  to  be  the 
material  circumstance;  to  be  that  on  which  all  the  consequences, 
necessary  to  be  taken  into  account  in  the  particular  discussion,  depend. 
In  the  case  in  question,  the  resemblance  is  one  of  relation ;  the /»»&• 
mefiUium  relationit  being  the  management,  by  a  few  persons,  of  af&iis 
in  which  a  much  greater  number  are  interested  along  with  them. 
Now,  some  may  contend  diat  this  circumstance  which  is  common  to 
the  two  cases,  and  the  various  consequences  which  follow  from  it,  have 
the  chief  share  in  determining  all  those  effects  which  make  up  what  we 
term  good  or  bad  administration.  If  they  can  establish  this,  their 
argument  has  the  force  of  a  ri^d  induction  :  if  they  cannot,  they  are 
said  to  have  failed  in  proving  the  analogy  between  the  two  cases ;  a 
mode  of  speech  which  implies  that  when  the  analogy- can  be  proved, 
the  argument  founded  upon  it  cannot  be  resisted. 

§  2.  It  is  on  the  whole  more  usual,  however,  to  extend  the  name  of 
analogical  evidence  to  arguments  from  any  sort  of  resemblance,  pro- 
vided they  do  not  amount  to  a  complete  induction ;  without  peculiarly 
distinguishing  resemblance  of  relations.  Analogical  reasoning,  in  this 
sense,  may  be  reduced  to  the  following  formula :  Two  things  resemble 


Digitized  by 


Google 


«4IUI.00¥-  CM 

etch  other  in  one  or  more  reiqpecis  ;•&  ceitain  proposition  is  true  of  the 
one;  therefore  it  is  true  of  the  other.  But  we  have  here  nothing  by 
which  to  discriminate  analog  from  induction,  since  this  type  will  serve 
for  all  reasoning  from  experience.  In  the  most  rigid  induction,  equally 
with  the  faintest  analogy,  we  conclude  because  A  resembles  B  in  one 
or  more  properties,  that  it  does  so  in  a  certain  other  property.  The 
difierence  is,  that  in  the  case  of  a  real  indttction.it  has  been  previously 
showQ,  by  due  comparison  of  instaaoes,  that  there  is  an  mvariable 
conjun^on  betwe^  the  former  property  or  properties  wd  the  latter 
|>roperty :  but  in  what  is  called  analogical  reasonings  no  such  con|uno* 
tion  has  been  made  out.  There  have  heea  no  c^portunities  of  putting 
in  practice  the  Mellied  of  Difference,  or  even  the  Method  of  Asree^ 
ment;  but  we  conclude  (and  that  is  all  which  the  atgument  of  analogy 
axnounte  to]  that  a  fact  «i,  laown  to  be  true  of  A,  is  more  likely  to  b# 
true  of  B  if  B  8^»es  with  A  in  some  of  its  properties  (even  though 
no  connexion  is  known  to  exist  between  m  and  ^ose  nroperties),  than 
if  no  resemblance  at  all  could  be  traced  between  B  ana  any  other  thing 
known  to  possess  the  attribute  m. 

To  this  argiunent  it  is  of  course  requisite,  diat  the  properties  com- 
mon to  A  with  B  shall  be  merely  not  knovm  to  be  oonne<Sbed  vrith  m; 
they  must  not  be  properties  known  to  be  unconnected  with  it.  !( 
mther  by  processes  of  eKmiimtian,  or  by  deduction  £rom  previous 
knowledge  of  ihe  laws  of  the  properties  in  question,  it  can  be  con^ 
duded  that  they  have  nothing  to  do  with  m,  the  argument  of  analogy 
is  put  out  of  court.  The  supposition  must  be,  that  «t  is  an  effecC, 
really  dependent  upon  some  property  of  A,  but  we  know  not  upon 
which.  We  cannot  point  out  any  of  the  properties  of  A,  which  is  the 
cause  of  m,  or  unitea  with  it  by  any  law.  After  rejecting  all  which 
we  know  to  have  nothing  to  do  with  it,  there  remain  several  between 
which  we  are  unable  to  decide:  of  which  remaining  properties,  B 
pQOBeases  one  or  more.  Thn,  accordingly,  we  consider  as  affording 
grounds,  of  more  or  less  weight,  for  concluding  by  analogy  that  B 
possesses  the  attribute  m. 

There  can  be  no  doubt  that  every  such  resemblance  which  can  be 
ptiinted  out  between  B  and  A,  affords  some  degree  of  probability, 
beyond  what  would  otherwise  exist,  in  favor  of  the  conclusion  drawn 
from  it  KB  resembled  A  in  all  its  ultimate  properties,  its  possessing 
the  attribute  m  would  be  a  certainty,  not  a  probability :  and  every  re- 
semblance which  can  be  shown  to  exist  between  them,  places  it  by  eo 
much  the  nearer  to  that  point     If  the  resemblance  be  m  an  ultimate 

Sroperty,  there  vriU  he  resemblance  in  all  the  derivative  properties 
ependent  on  that  ultimate  property,  and  of  these  m  may  be  one.  If 
the  resemblance  be  in  a  denvative  property,  there  is  reason  to  expect 
resexnblance  in  the  ultimate  property  on  which  it  depends,  and  in  the 
other  derivative  praperties  dependent  upon  the  same  ultimate  property. 
.  £veiy  resemblance  which  can  be  shown  to  exist,  affords  ground  lor 
expecting  an  indefinite  number  of  other  resemblances ;  the  particular 
resemblance  sought  will,  therefore,  be  oftener  found  among  things 
thuB  known  to  resemble,  than  among  things  between  which  we  know 
of  no  resemblance.* 

«»  Tb»re  was  no  greater  foundation  than  this  for  Newton's  cetebrated  conjecture  that  the 
diamMid  was  combnatible.  He  grounded  his  guess  npon  the  very  high  refracting  power  of 
the  diaiiK>"'^j  comparatiYely  to  its  density ;  a  peculiarity  which  had  been  obaenred  to  axial 
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For  example,  I  might  infer  that  there  are  probably  inhabitants  ia 
the  moon,  because  there  are  inhabitants  on  the  earth,  in  the  sea,  and  in 
the  air ;  and  this  is  the  evidence  of  analogy.  The  circumstance  of 
haying  inhabitants  is  here  assumed  not  to  be  an  ultimate  property,  but 
(as  it  is  reasonable  to  suppose)  a  consequence  of  other  properties; 
and  depending,  therefore,  m  the  case  of  our  earth,  upon  some  of  its 
properties  as  a  portion  of  the  universe,  but  upon  whidi  of  those  prop- 
erties  we  know  not.  Now,  the  moon  resembles  the  earth  in  bemg  a 
solid,  opaque,  nearly  spherical  substance;  containing  active  volcanoes; 
receiving  heat  and  light  from  the  sun,  in  about  the  same  quantity  as 
our  earth ;  revolving  on  its  axis ;  whose  materials  gravitate,  and  which 
obey  all  ihe  various  Jaws  resulting  from  that  property.  And  I  think 
no  one  will  deny  that  if  this  were  all  that  was  known  of  the  moon,  the 
existence  of  inhabitants  in  that  luminaiy  would  derive  from  these 
various  resemblances  to  the  earth,  a  greater  degree  of  probability 
than  it  would  otherwise  have  :  although  the  amount  of  the  augmenta- 
tion it  would  be  ridiculous  to  attempt  to  estimate. 

If,  however,  every  resemblance  proved  between  B  and  A,  in  any 
point  not  known  to  be  immaterial  with  respect  to  m,  forms  some  addi- 
tional reason  for  presuming  that  B  has  the  attribute  m;  it  is  clear  e  con- 
tra^  that  every  dissimilarity  which  can  be  proved  between  them,  fur- 
nishes a  counter-probability  of  the  same  nature  on  the  other  side.  It  is 
not  indeed  impossible  that  different  ultimate  properties  may,  in  some 
particular  instances,  produce  the  same  derivative  property;  but  on  the 
whole  it  is  certain  that  thin^  which  differ  in  their  ultimate  properties, 
will  differ  at  least  as  much  m  the  aggregate  of  their  derivative  proper- 
ties, and  that  the  differences  which  are  unknown  will  on  the  average 
of  cases  bear  some  proportion  to  those  which  are  knovni.  There  will, 
therefore,  be  a  competition  between  the  known  points  of  agreement 
and  the  known  points  of  difference  in  A  and  B ;  and  according  as  the 
one  or  the  other  are  deemed  to  preponderate,  the  probability  derived 
from  analogy  will  be  for  or  against  B's  having  the  property  m.  The 
moon,  for  instance,  agrees  with  the  earth  in  the  circumstances  already 
mentioned ;  but  differs  in  beins  smaller,  in  having  its  surface  more 
unequal,  and  apparently  volcanic  throughout,  in  having  no  atmosphere 
sufficient  to  refract  light,  no  clouds,  and  therefore  (it  is  inferentially 
concluded)  no  water.  These  differences,  considered  merely  as  such, 
might  perhaps  balance  the  resemblances,  so  that  analogy  would  afford 
no  presumption  either  way.  But  considering  that  some  of  the  circum- 
stances which  are  wanting  on  the  moon  are  among  those  which,  on  our 
earth,  are  found  to  be  indispensable  conditions  of  animal  life,  we  may 
conclude  that  if  that  phenomenon  does  exist  in  the  moon,  it  must  be  as 
the  effect  of  causes  totally  different  from  those  on  which  it  depends 
here ;  as  a  consequence,  therefore,  ^  the  moon's  differences  from  the 
earth,  not  of  their  points  of  agreement.  Viewed  in  this  light,  all  the 
resemblances  which  exist  become  presumptions  against,  not  in  favor  of, 

in  combustible  substances ;  and  on  simflar  grounds  be  conjectured  tbat  water,  thou^  not 
combustible,  contained  a  combustible  ingredient.  Experiment  havine  subsequently  shown 
that  in  both  instances  he  guessed  ri^bt,  the  prophecy  is  considered  to  have  done  great 
honor  to  his  scientific  sagacity ;  but  it  is  to  this  day  uncertain  jvhether  the  praise  was 
merited ;  whether  the  guess  was,  in  truth,  what  there  are  so  many  examples  of  in  the 
history  of  science,  a  ^r-sighted  anticipation  of  a  law  afterwards  to  be  discorerod.  Ttie 
progress  of  science  has  not  hitherto  shown  ground  for  believing  that  there  ia  any  real  con- 
nexion between  combustibility  and  a  high  refracting  power. 
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her  being  inhalMted.  Since  life  oannot  exist  there  in  the  manner  in 
which  it  exists  here,  the  greater  the  resemblance  of  the  lunar  world  to 
the  terrestrial  in  all  other  respects,  the  less  reason  we  have  to  beliero 
that  it  can  contain  life. 

There  are,  however,  other  bodies  in  our  system,  between  which  and 
the  earth  there  is  a  much  closer  resemblance;  which  possess  an  atmos- 
phere, clouds,  consequently  water  (or  some  fluid  analogous  to  it),  and 
eren  give  strong  indications  of  snow  in  their  polar  regions ;  while  the 
eold,  or  beat,  though  difierinff  greatly  on  the  average  from  ours,  is^  in 
some  parts  at  least  of  those  manets,  possibly  not  more  extreme  than  in 
some  regions  of  our  own  which  are  habitable.  To  balance  these  agree- 
ments,  the  ascertained  differences  are  chiefly  in  the  average  light  and 
heat,  velocity  of  rotation,  intensity  of  gravity,  and  similar  circumstances 
of  a  secondary  kind.  With  regard  to  these  planets,  therefore,  the  aigu*. 
ment  of  analogy  gives  a  decided  preponderance  in  favor  x>f  their  resem- 
bling the  eaith  in  any  of  its  derivative  propeities,  such  as  that  of  having 
inhabitants :  though,  when  we  consider  bow  immeasurably  mukitudi-- 
nous  are  those  of  their  properties  which  we  are  entirely  ignorant  of, 
compared  with  the  few  which  we  know,  we  cannot  attach  more  than 
a  very  trifling  weight  to  any  considerarions  of  resemblance  in  which 
the  known  elements  bear  so  inconsiderable  a  proportion  to  the  un- 
known. 

Besides  the  competition  between  analogy  and  diversity,  there  may 
be  a  competition  oi  conflicting  analogies.  The  new  case  may  be  sim- 
ilar in  some  of  its  circumstances  to  cases  in  which  the  fact  m  exists, 
but  in  others  to  cases  in  which  it  is  known  not  to  exist.  Amber  has 
some  propeities  in  common  with  vegetable,  others  with  mineral  pro- 
ducts. A  painting,  of  unknown  origin,  may  resemble,  in  certain  of  its 
characters,  known  works  of  a  particular  master,  but  in  others  it  may 
as  strikingly  resemble  productions  known  not  to  be  his.  A  vase  may 
bear  some  analogy  to  works  of  Grreciaa,  and  some  to  those  of  Etruscan 
or  Egyptian  art.  We  are  of  course  supposing  that  it  does  not  possess 
any  quality  which  has  been  ascertained,  by  a  sufficient  induction,  to  be 
a  conclusive  mark  either  of  the  one  or  of  the  other. 

§  3.  Since  the  value  of  an  analogical  argument  inferring  one  resem- 
blfuice  from  other  resemblances  without  any  antecedent  evidence  of  a 
connexion  between  them,  depends  upon  the  extent  of  ascertained 
resemblance,  compared  first  with  the  amount  of  ascertained  difference, 
and  next  with  the  extent  of  the  unexplored  region  of  unascertained 
properties ;  it  foDows  that  where  the  resemblance  is  very  great,  the 
ascertained  diffisrence  very  small,  and  our -knowledge  of  &e  subject- 
matter  tolerably  extensive,  the  argument  from  analogy  may  approach 
in  strength  very  near  to  a  valid  induction.  If,  afier  much  observation 
of  B,  we  find  that  it  agrees  with  A  in  nine  out  of  ten  of  its  known 
properties,  we  may  conclude  with  a  probability  of  nine  to  one,  that  it 
wiU  possess  any  given  derivative  property  of  A.  If  we  discover,  for 
example,  an  unknown  animal  or  plant,  resembling  closely  some  known 
one  in  the  greater  number  of  the  properties  we  observe  in  it,  but  dif- 
fering in  some  few,  we  may  reasonably  expect  to  find  in  the  unob- 
served remainder  of  its  properties,  a  general  agreement  with  those  of 
the  former ;  but  also  a  difference,  corresponding  proportionally  to  the 
amount  of  observed  diversity. 
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li  l^us  appears  that  itie  concluflions  derived  from  analogy  are  on^ 
of  any  conaiderable  value,  when  the  case  to  which  we  reason  is  an  m« 
jaoent  case ;  adjaoeot,  not  as  before,  in  plaoe  or  time,  but  in  eiccuni- 
stances.     In  the  case  of  effects  of  which  the  causes  are  imperfectly  er 
«ot  at  all  known^  when  consequently  tibe  observed  order  of  their  oc- 
currence amounts  only  to  an  empirical  law,  it  often  happens  that  the 
conditions  which  have  coexisted  wheneverthe  effect  was  observed,  iiave 
been  very  nuHierous.    Now  if  a  new  case  presenlB  UB/eM,  m  which  afl 
ibese  conditions  do  not  .^ust,  but  the  far  greater  part  of  them  do,  soue 
ene  or  a  iew  only  bein^  wanting ;  the  mfeiieiice  that  the  effect  will 
occur  notwithstanding  this  deficiency  of  con^lete  resemblance  to  the 
cases  in  which  it  has  been  observed,  may,  although  of  the  nature  of 
analogy,  possess  a  high  degree  of  probability.    It  is  hasdly  necessary 
to  add  that,  howevw  considerable  this  jprdb»ability  toaj  be,  no  com- 
petent inquirer  into  nature  wiD  rest  satianed  with  it  when  it  is  posaihle 
to  obtain  a  complete  induction ;  but  will  cansider  the  analog  as  a 
mere  guide-post,  pointing  out  the  direction  in  which  more  rigorous 
investigations  should  be  prosecuted. 

It  is  in  this  last  respect  that  considerations  of  analogy  have  the  higi^ 
est  philosophical  value.  The  cases  in  which  analogical  evidence 
affords  in  itself  any  very  high  degree  of  probability,  are,  as  we  have 
just  observed,  only  those  in  which  the  resemblance  is  very  close  and 
extensive;  but  there  is  no  analogy,  however  faint,  which  may  not  be 
of  the  utmost  value  in  suggestingr  experiments  or  oibservattons  that 
may  lead  to  more  positive  conclusions.  When  the  agents  and  their 
effects  are  out  of  the  reach  of  further  observation  and  experiment,  as 
in  the  peculations  already  alluded  to  respecting  the  naxm  and  phuoelB, 
such  slight  probabilities  are  no  more  than  an  interesting  theme  for  the 
pleasant  exercise  of  imagination ;  but  any  suspicion,  however  slight, 
that  sets  an  ingenious  person  at  work  to  contrive  an  experimcoit,  or 
that  affords  a  reason  for  trying  one  experiment  rather  than  ano^er, 
may  be  of  eminent  service  to  philosophy. 

On  this  ground,  notwithstanding  the  unfavorable  judgment  which  I 
have  concurred  with  M.  Comte  in  passing  upon  those  scientific  hypo- 
theses (when  considered  as  positive  doctrines)  which  are  unsusceptible 
of  being  ultimately  brought  to  the  test  of  actual  induction,  such  for  in- 
stance as  the  two  theories  of  light,  the  emission  theory  of  the  last  cen- 
tury, and  the  undulatory  theory  which  predominates  in  the  present ;  I 
am  yet  unable  to  agree  with  M.  Comte  in  considering  those  hypo- 
theses to  be  worthy  of  entire  disregard.  As  is  well  said  by  Hardey 
(and  concurred  in  by  a  philosopher  in  general  so  diametrically  opposed 
to  Hartley's  views  as  Dugald  Stewart),  *'  any  hypothesis  that  has  so 
much  plausibility  as  to  explain  a  considerable  number  of  facts,  he' 
us  to  digest  these  facts  in  proper  order,  to  bring  new  ones  to  Ho 
and  make  experimenta  cruets  for  the  sake  of  future  inquirers."*  If 
hypothesis  not  only  explains  known  facts,  but  has  led  to  the  prediction 
of  others  preriously  unknown,  and  since  verified  by  experience,  the 
laws  of  the  phenomenon  which  is  the  subject  of  inquiry  must  bear  at 
least  a  great  similarity  to  those  of  the  class  of  phenomena  to  which  the 
hypothesis  assimilates  it;  and  since  the  analogy  which  extends  so  far 

*  Hartlky'i  Obswatiofu  on  Man,  vol  L,  p.  16.    The  pnssage  is  not  in  FnoaHefa  cur- 
tailed edition. 
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may  prabably  extend  furtber^  nothing  is  more  likely  to  surest  ezperi- 
ments  tending  to  throw  lig^  upon  the  real  properties  of  the  pbenom-* 
enon,  than  the  following  out  such  an  hypothesis.  But  to  this  end  it  is 
by  no  means  necessary  that  the  hy^thesis  be  mistaken  for  a  sciendfie 
truth.  On  the  contrary,  that  illusion  is  in  this  respect,  as  in  erery 
other,  an  impediment  to  the  progress  of  real  knowledge,  by  leading 
men  to  restnct  themselves  arbitrarily  to  the  paiticuLar  hypothesis 
which  is  most  accredited  at  the  time,  instead  of  looking  out  for  every 
class  of  phenomena  between  the  laws  of  which  and^Uiose  of  the  given 
phenomenon  any  analogy  exists,  and  trying  all  such  experiments  as 
may  tend  to  the  discovery  of  ulterior  analogies  pointing  in  the 
direction. 


CHAPTER  XXI. 
OP  rati  EvmENCB  op  the  law  op  universal  causation. 

§  1«  We  have  now  completed  our  review  of  the  loffical  processes  by 
wkich  the  laws,  or  uniformities,  of  the  sequences  of  phenomena,  and 
those  uniformities  in  ihoir  coexistence  which  depend  upon  die  laws  of 
their  sequence,  are  ascertained.  As  we  recogmzed  in  the  commence^ 
ment,  and  have  b^n  enabled  to  see  more  clearly  in  the  progres8*of 
the  investigation,  the  basis  of  all  these  logical  operations  is  the  uni« 
versali^  of  the  law  of  causation.  The  vdidity  of  all  the  Inductive 
Methods  depends  upon  the  assumption  that  every  event,  or  the  begin* 
ning  of  every  phenomenon,  must  have  some  cause ;  some  antecedent, 
upon  the  existence  of  which  it  is  invariably  and  unconditionally  conse- 
quent. In  the  Method  of  Agreement,  this  is  obvious ;  that  Method 
avowedly  proceeding  on  the  supposition,  that  we  have  found  the  true 
cause  so  soon  as  we  have  negatived  every  other.  The  assertion  is 
equally  true  of  the  Method  of  Difference.  That  Method  authorizes  us 
to  infer  a  general  law  from  two  instances ;  one,  in  which  A  exists  to- 
gether with  a  multitude  of  other  circumstances,  and  B  follows; 
another,  in  which,  A  being  removed,  and  all  other  circumstances 
remaining  the  same,  B  is  prevented.  What,  however,  does  this  prove  t 
It  proves  that  A,  in  the  particular  instance,  cannot  have  had  any  other 
cause  than  B ;  but  to  conclude  from  this  that  A  was  the  cause,  or  that 
A  will  on  other  occasions  be  followed  by  B,  is  only  allowable  on  the 
assumption  that  B.must  have  some  cause;  that  among  its  antecedents 
in  any  single  instance  in  which  it  occurs,  there  must  be  one  which  has 
die  capacity  of  producing  it  at  other  times.  This  being  admitted,  it  is 
seen  that  in  the  case  in  questiim  that  antecedent  can  be  no  other  than 
A ;  but,  that  if  it  be  no  other  than  A  it  must  be  A,  is  not  proved,  by 
these  instances  at  least,  but  taken  for  granted.  There  is  no  need  to 
spend  time  in  proving  that  the  same  thing  is  true  of  the  other  Indue* 
tive  Methods.  The  universality  of  the  law  of  causation  is  assumed  in 
them  all. 

But  is  this  assumption  warranted  1    Doubtless  (it  may  be  said)  man 
phenomena  are  connected  as  effects  with  some  antecedent  or  cause, 
that  is,  are  never  produced  unless  some  assignable  fact  has  preceded 
Uu 
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l-bmthe  wry  wmmrtaiwe  tibai  ooaplioattA  pnmaMB  of  iiid«e« 
am  Mmeiiaes  VBCBMWjr,  ^<m«  tint  tans  CKoft  ui  wfaick  tMl 
Mgnbr  ovdftr  cf  tucccMinti  is  ftot  apparent  to  cnv<  iirsi  akid  afanpleBl 
amrriisttakM.  If»  tbeii,  the  pM^esBoa  wfaiek  hmg  thaae  «aBOB  witfab 
tfaft  aam  aatagory  ifvilii  the  r^  requiie  that  we  Bbovild  aiaame  Uw 
BBtvwBaikly  of  ditd  very  l^w  wbaek  th«y  do  not  at  firat  aigfat  apt>ear  to 
mumphfyi  iBru)t^m9.TMilpeti$i9prme^i  Oa»  We  prove  a^prop«h 
MHNit  by  an  wgumeaa  winch  taioaa  it  for  gnmaedf  And  if  not  ao 
paoradt  oowhat  e^idonae  does  it  reat  t 

Foa  chia  difficoky^  wfai<di  I  h«ro  parposelr  atatad  in  tho  ationgiMl 
mi  Mil  it  wonM  adniit  of;  the  school  of  metanhyaiotans  who  haina  long 
predominated  in  this  country  find  a  ready  salvo.  They  affirm^  thattka 
universality  of  causation  is  a  truth  which  we  cannot  help  believing ; 
that  the  belief  in  it  is  an  instinct,  one  of  the  laws  of  our  believing 
fiiculty.  As  the  proof  of  Ibis,  they  say,  and  they  have  nothing  else  to 
say,  diat  everybody  does  believe  it ;  and  they  number  it  among  the 
propositions,  rather  numerous  in  their  catalogue,  which  may  be  logi- 
cally argued  against,  and  perhaps  cannot  be  logically  proved,  but  which 
are  of  higher  authority  than  logic,  and  which  even  ne  who  denies  in 
speculation,  ahows  by  his  habitual  practice  that  his  arg^uments  make 
no  inipaaaMan  npon  himaelf 

I  htiTeiio  imention  of  entering  into  the  merita  of  this  lyaestion,  as  a 
pooUeai  of  tranaceadenaal  taiatajmyaiGB.  Bat  I  aauat  renew  my  proiaat 
against  addudng  as  evidence  ot  the  truth  of  a  fact  in  eactemal  natanre, 
on^  neoeaaity  which  the  human  mind  may  be  ooncevved  to  ba  under  of 
baiiBving  it»  It  is  thto  Ifusiaess  of  thii  human  intellect  to  adapt  itself  to 
the  raalitiea  of  things,  and  not  to  measure  thoee  realities  by  its  own  capa* 
ehaaa  of  comprehension.  The  same  quality  vrhich  fits  mankind  for  the 
etttsea  and  purposes  of  ^eir  own  little  life,  the  tendency  of  their  belief 
to  fellow  ^eir  experience,  incapacitates  them  for  judging  of  vHiat  liaa 
beyond.  Not  only  what  aoan  can  know,  but  what  he  can  conceive, 
depends  upon  what  he-  has  experienced.  Whatever  forms  a  part  of  afi 
kis  eatperienoe,  forms  a  part  ntso  of  all  his  conceptfons,  and  appears  to 
kirn  universal  and  necessary,  though  really,  for  aught  he  knows,  having 
no>  existanoe  bej^nd  ceiaam  narrow  limits.  The  habit,  however,  St 
pkileaophioal  aaalysia,  of  vi^ch  it  is  the  surest  elfect  to  enable  the 
BHBd  to  command)  kistead  of  being  -  commanded  by;  the  laves  of  the 
nietvly  paasive  part  of  its  own  nature,  and  wliich>  by  showing  to  us 
that 'things  are  not  neoessarihf  connected  in  fiiot  because  ^eir  ideas 
ave  connected  in  onrmhids,  is  Ma  to  loosen  innumemfale  associatioas 
wAiloh  letgn  d^spotloally  ov^^tke  undisciplined  mind;  this  habit  is  ndt 


witkbnt  power  even  otcr*  those  asaociatioMi  wkMi  the  philosopkieal- 
stkool  of  w4»ch  I  iHwre  been  speidting>  regaid  «s  connate  and  imtine- 
ttvOk  I  am  convinced  that  any  one  accustomed 'to*  abstraction  and 
enalyaia,  who  will  fiuily  exeit  his  fiuculties  fyt  the  purpose,  will)  w^en 
hia  imagination  has  once  learnt  to  entertain  the  notion,  find  no  difficuky 
ki:  conceiving  that  ki  some  one  fi)r  instance  of  th^  many  finnaments 
inao  whioh  sidereal  astronomy  now  divides  the  tmiversO)  events  may 
succeed  one  another  at  random,  veithout  any  fiiced  Inw ;  nor  can  any- 
thing in  our  experience,  or  in  our  mental  nature,  constitute  a  suAcient^ 
ernnleed  nny,  reason  for  beKeving  that  this  to  nowhere  the  case.  The 
gtewndS)  dierefore,  whioh  warrant  us  in  rejectiiig  such' a  supposition 
with  respeet  to  any  of  the  phenomena  of  wkkk  we  harm  ezperienoe, 


Digitized  by 


Google 


XYIDSNOB  Off  imW>Btt  CAUSATION.  dW 

qi«M  be  aov^^'cdnwhoretfaaii  in  ftnj:  ramMted  iieoeMBt]^  <>f  <'Br  iaidl^ 
lacteal  faciiiMB. 

A«  was  obseFvad  io  a  fonner  place,*  the  belief  we  enteftain  in  the' 
uaivendiity*  tlumigfaoiil  naiinrei  of  the  law  ctf'ceeae  andeffBct,  is  kaelt 
air  ioelaoce  of  indaotioii ;  and  by  no  meane  one  of  the  earliest  which' 
apj  of  08,  or  whidi  maaJund  in  ffaperal,  -oux  hare  made.  We  airire 
at  thifl  luitTeisdi  l«w,  hj  cenrvaasaCMn  fiom  suuiy  laws  of  ii]ferior 
generality.  The  gjaaanibeua^  propeoiity,  which,  instinctive  or  not,  ir 
one  of  the  mOst  powezfiil  prindples  of  out  nature,  does  not  indeei' 
wait  for  the  period  when  such  a  generalisatioa  becomes  strictly  legiti< 
mate.  Hie  mere  nnreaaonia^  propesehy  to  expect  what  has  been 
often  experiitoced,  doubtleaa  led  meti  to  believe  that  everything  had  a 
cause,  before  they  could  have  conclusive  evidence  of  that  truth.  But' 
even  this  cannot  be  supposed  to  have  happened  until  many  cases  <yf 
causation,  or,  in  other  words,  aaany.  partial  uniformttieB  of  sequence^ 
had  become  familiar.  The  more  obvious  of  the  particular  umformi* 
ties  suggest  and  prove  the  general  uniformity,  and  that  general  uni*^ 
fb^mity,  once  estafaliahed,  enables  us  to  prove  die  remainder  of  tho 
paiticttlsff  unifermitieB  of  which  it  ia  made  up«  As,  however,  all  rigor* 
Qoe  processes  of  induction  presuppose  the  general  uniformity,  our 
knowledge  of  the  particular  uniformities  fix>m  which  it  was  first  in- 
ferred was  not,  of  course,  derived  from  rigid  induction,  but  from  the 
loose  and  uncertain  mode  of  induction  per  mumeratimufin  simpUcem; 
end  the  law  of  umversal  causation,  being  collected  from  results  so  ob» 
tained,  cannot  itself  rest  upon  any  better  feandadon.    ^ 

§  2.  This  opens  to  us  a  consideratioii  of  very  great  importance; 
namely,  that  inducbon  by  simple  enumeration,  or,  in  other  words,  gen- 
eralization of  an:  observed  fact  from  the  mere  absence  of  any  known 
instances  to  the  contrtuy,  is  by  no  means  the  illicit  logical  process  in 
aQ  cases  which  it  is  in  most.  It  is  d^uaive  and  insufficient  exactly  in 
propjMrtion  aa  the  subject^mitter  of  the  observation  is  q>ecial  and  Ubh 
ited  in  extent  As  the  sphere  widens,  this  unscientific  medkod  becomes 
less  and  less  lial:^  to  mislead ;  and  ^  most  udrversal  class  of  truths, 
the  law  of  causation  for  instance,  and  the  prindi;des  of  number  and  of 
geometry,  are  duly  and  satisfiictorily  proved  l^  lihat  method  alone, 
nor  are  they  susceptible  of  any  other  proof. 

With  respect  to  all  the  dasa  of  generalizatioof  of  which  we  have 
recently  treated,  the  uniformities  whidb:  depend  upon  causation,  the 
truth  of  the  remark  just  made  follows  by  obviouB  inference  from  the 
principles  laid  down  in  the  pi^ceding  chapters.  When  a  fiu;t  has 
been  observed  a  certain  number  of  times  to  do  true,  and  is  not  iii  any 
instance  known  to  be  false ;  if  vre  at  once  affirm  that  fact  as  an  uni- 
versal truth  or  law  of  nature,  without  testing  it  bv  any  of  the  four- 
metbods  of  induction,  nor  deducing  it.  by  reasoning  from  other  known 
lavTS,  we  shall  in  general  ert  grossly :  but  vre  are  perfectly  justified  in 
affirming  it  as  an  empirical  law,  true  within  certain  limits  <£  time, 
place,  and  circumstance,  provided  the  number  of  coincidencesis  greater 
than  can  with  any  probability  he  ascribed  to  chance.  The  reason  for 
not  extending  it  beyood  those  limits  is*  that  the  fact  of  its  holding  true ' 
vrithin  them  maty  be  a  consequence  of  collocatioDs,  which  cannot  be* 
Qonoluded  to  exist  in  one  place  because  they  exist  inanodier ;  or  may- 
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be  dependent  upon  the  accidental  absence  of  counteracting  agencies^ 
which  any  Yariation  of  time,  or  the  smallest  change  of  cuxamstancea^ 
may  possibly  bring  into  play.  If  we  suppose^  then,  the  subject  matter 
of  any  generalization  to  oe  so  widely  difiused  that  there  is  no  time,  no 
place,  and  no  ccnnbination  of  circumstances,  but  must  afford  an  exam- 
ple either  of  its  truth  or  of  its  lalsity,  and  if  it  be  never  found  odierwiae 
than  true,  its  truth  cannot  depend  upon  any  collocation  unless  such  as 
exist  at  iJl  times  and  places ;  nor  can  it  be  frustrated  by  any  counter- 
acting agencies,  unless  by  such  as  never  actually  occur.  It  is,  therefbro, 
an  empirical  law  coextensive  with  all  human  experience ;  at  which  point 
the  distinction  between  empirical  laws  and  laws  of  nature  vanishes,  and 
the  proposition  takes  its  place  in  the  highest  order  of  truths  accessible 
to  science.  Such  a  character  strictly  belongs  to  the  law  of  universal 
causation,  and  to  the  ultimate  principles  of  mathematics.  The  induc- 
tion by  which  they  are  established  is  of  that  kind  which  can  establioh 
nothing  but  empirical  laws ;  an  empirical  law,  however,  of  which  the 
truth  is  exemplified  at  every  moment  of  time  and  in  every  variety  of 
place  or  circumstance,  has  an  evidence  which  suxpasses  that  of  the 
most  rigid  induction,  even  if  the  foundation  of  scientific  induction  were 
not  itself  laid  (as  we  have  seen  that  it  is)  in  a  generalization  of  thia 
very  description. 

§  3.  With  respect  to  the  general  law  of  causation,  it  does  appear 
that  there  must  have  been  a  time  when  the  universal  prevalence  of 
that  law  throughout  nature  could  not  have  been  affirmed  in  the  same 
confident  and  unqualified  manner  as  at  present.  There  was  a  time 
when  many  of  the  phenomena  of  nature  must  have  appeared  altogether 
capricious  and  irregular,  not  governed  by  any  laws,  nor  steadily  con- 
sequent upon  any  causes.  Such  phenomena,  indeed,  were  commonly, 
in  that  early  stage  of  human  knowledge,  ascribed  to  the  direct  inter- 
vention of  the  will  of  some  supernatural  being,  and  therefore  still  to 
a  cause.  This  shows  the  strong  tendency  of  the  human  mind  to 
ascribe  every  phenomenon  to  some  cause  or  other.;  but  it  shows  also 
that  experience  had  not,  at  that  time,  pointed  out  any  regular  order  in 
the  occurrence  of  those  particular  phenomena,  nor  proved  them  to  be, 
as  we  now  know  that  they  are,  dependent  upon  prior  phenomena  as 
their  proximate  causes.  There  have  been  sects  of  philosophers  who 
have  admitted  what  they  termed  Chance  aa  one  of  the  agents  in  the 
order  of  nature,  by  which  certain  classes  of  events  were  entirely  regu- 
lated ;  which  could  only  mean  that  those  events  did  not  occur  in  any 
fixed  order,  or  depend  upon  uniform  laws  of  cauisation.  Finally,  there 
is  one  class  of  phenomena  which,  even  in  our  ovm  day,  at  least  one- 
half  of  the  speculative  world  do  not  admit  to  be  governed  by  causes ; 
I  mean  human  volitions.  These  are  believed,  by  the  metaphysicians 
who  espouse  the  free-will  doctrine,  to  be  self-determining,  self-causing; 
that  is,  not  caused  by  anythinsr  external  to  themselves,  not  determined 
by  any  prior  fact.  It  is  true  that  the  real  opinion  of  these  philosophers 
does  not  go  quite  so  iar  as  their  words  seem  to  imply ;  they  do  not  in 
reality  claim  for  this  class  of  phenomena  much  more  than  the  absence 
of  that  mystical  tie  which  the  word  necessity  seems  to'  involve,  and  the 
existence  of  which,  even  in  the  case  of  inorganic  matter,  is  but  an 
illusion  produced  by  language.  But  their  system  of  philosophy  does 
not  the  less  prove  that  the  existence  of  phenomena  which  are  not 
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rigorously  consequent  upon  any  antecedents,  does  not  necessarily, 
even  in  die  present  state  of  our  experience,  appear  an  inadmissible 
paradox. 

The  truth  is,  as  M.  Comte  has  well  pointed  out,  that  (although  the 
generalizing  propensity  must  have  prompted-  mankind  from  almost  the 
beginning  of  their  experience  to  ascribe  all  events  to  some  cause  more 
or  less  mysterious)  the  conviction  that  phenomena  have  invariable  laws, 
and  follow  vrith  regularity  certain  antecedent  phenomena^  was  only 
acquired  gradually;  and  extended  itself,  as  knowledge  advanced,  from 
one  order  of  phenomena  to  another,  beginning  with  those  whose  laws 
were  most  accessible  to  observation.  This  progress  has  not  yet 
attained  its  ultimate  point;  there  being  still,  as  before  observed,  one 
dtkss  of  phenomena,  the  subjection  of  which  to  invariable  lavra  is  not 
yet  universally  recognized.  So  long  as  any  doubt  hung  over  this 
fimdamental  principle,  the  various  Methods  of  Induction  which  took 
that  principle  for  granted  could  only  afford  results  which  were  admissi- 
ble conditionally;  as  showing  what  law  the  phenomenon  under  inves- 
tififation  must  fbUow  if  it  followed  any  fixed  law  at  all.  As,  however, 
vmen  the  rules  of  correct  induction  had  been  conformed  to,  the  result 
obtained  never  failed  to  be  verified .  by  all  subsequent  experience ; 
every  such  inductive  operation  had  the  effect  of  extending  the  acknowl- 
edged dominion  of  general  laws,  and  bringing  an  additional  portion 
of  the  experience  of  mankind  to  strengthen  the  evidence  of  the  uni- 
vetBality  of  the  law  of  causation:  until  now  at  length  we  are  fully 
vrairanted  in  considering  that  law,  as  applied  to  all  phenomena  within 
the  range  of  human  observation,  to  stand  on  an  equal  footing  in  respect 
to  evidence  with  the  axioms  of  geometiy  itsel£ 

§  4.  I  apprehend  that  the  considerations  which  give,  at  the  present 
day,  to  the  proof  of  the  law  of  uniformity  of  succession  as  true  of  all 
phenomena  without  exception,  this  character  of  completeness  and 
conclusiveness,  are  the  following : — First ;  that  we  now  know  it  directly 
to  be  true  of  far  the  greatest  number  of  phenomena ;  that  there  are 
none  of  which  we  know  it  not  to  be  true,  the  utmost  that  can  be  said 
being  that  of  some  we  cannot  positively  from  direct  evidence  affirm  its 
truth;  while  phenomenon  after  phenomenon,  as  they  become  better 
known  to  us,  are  constantly  passing  from  the  latter  class  into  the 
iformer;  and  in  all  cases  in  which  that  transition  has  not  yet  taken 
place,  tiie  absence  of  direct  proof  is  accounted  icfr  bv  the  rarity  or  the 
obscurity  of  the  phenomena,  our  deficient  means  of  observing  them, 
or  the  logical  dimculties  arising  from  the  complication  of  the  circum- 
stances in  which  they  occur ;  insomuch  that,  notwithstanding  as  rigid 
a  dependence  upon  given  conditions  as  exists  in  the  case  of  any  other 
phenomenon,  it  was  not  likely  that  we  should  be  better  acquainted 
Tvith  those  conditions  than  we  are.  Besides  this  first  class  of  con- 
sidelutions  there  is  a  second,  which  still  further  corroborates  the 
conclusion,  and  from  the  recognition  of  which  the  complete  establish- 
ment of  the  universal  law  may  reasonably  be  dated.  Although  there 
are  phenomena,  the  production  and  changes  of  which  elude  all  our 
attempts  to  reduce  them  universally  to  any  ascertained  law;  yet  in 
every  such  case,  the  phenomenon,  or  the  objects  concerned  in  it,  are 
found  in  some  instances  to  obey  the  known  laws  of  nature.  The  wind, 
lor  example,  is  the  type  of  uncertainty  and  caprice,  yet  we  find  it  in 
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iome  cases  obeybg  with  .fts  mndi  jGonstnwsf  v  aay  pheiioawm  rfa 
nature  the  law  <^  tSs  tendency  of  fluids  tp  dsatribidetheaiieKes  u^m 
to  equalize  the  pressure  on  every  side  of  each  of  their  particles;  «p 
in  the  case  of  the  tcade  winds,  and  the  maomjfonB.  LigbtRing  might 
once  have  been  supposed: to  otrey. no  laws;  but  siaee  it  Ims  been  ase^ 
tained  to  be  identical  with  electricity,  we  know  that  the  vevy  sanM 
.phenomenon  in  some  of  its  manilestatioQs  is  implicitly  obedienMotlie 
,  action  of  fixed  causes.  I  do  not  beliere  that  dbero  is  now  one  el^CMK 
.or  event  in  all  our  experience  of  nature,  within  the  bonods  of  the  sdbr 
qrstem  at  least,  which  has  not  either  been  aeceitiieed  by  dwA 
.observation  to  follow  laws  of  its  own,  or  been  proved  to  be.exeetly 
.similar  to  objects  and  events  which,  m  anoreftn^iliar  m«nilbit9tioiis,er 
on  a  more  limited  scale,  follow  strict  laws:  our  inabilitv  to 'trace  the 
.same  laws  on  the  larger  scale  and  in  the  more  reconaite  instasiees 
being  accounted  for  by  the  nwnher  and  complication  <^  t]ie>niodii^ruig 
causes,  or  by  their  inaccessibilily  to  observation. 

The  progress  ef  experience,  therefore,  has  disf^piaiod  die  doubt 
which  must  hate  rested  upon  the  univereaAitj  ef  the  law  of  caniatiep 
while  there  ^ere  pheoemena  whick  seemed  to  be  n«^f«iien>i  not  snb- 
ject  to  the  same  laws  with  any  otfa^  claae  of  phenomena,  atid  not  a$ 
yet  ascertained  to  hare  peculiar  laws  of  their  own.  TUs  geeat  geoev- 
alia^ion,  however*  midit  reasonably  have  been,  as  it  iiiiftdt  ir«a«bf 
Idl  great  thinkea,  acted  apon  ae  a  jpcobebllS^  of  the  highest  order,  bo- 
ibre  there  were  suiBcient  groonds  lor  reoeivincr  it  as ;  a  certainly.  Per, 
whatever  has  been  ;foaad  tn|e  in  ,ionttmeraMe  instances.  «nd  newer 
found  to  be  Also  alber  due  examination  in  aqy,  we  ai«  aafe  in  acti^ 
upon  as  universal  proviiionally«iiiBitil  annndoubted  exception. appean; 
provided  the  nature  of  the  case  be  such  that 'a  real  exception  could 
scarcely  have  escaped  our  notice.  When  every  pbenomenon  that  we 
ev0r  knew  suffici^H^  well  ;|o  be  able  to  answer  the  question,  hade 
cause  on  wluch  it  was  invariably  oonsequent,  it  wub  niore  raticmal  to 
venppoee  that  pur  inability  to  assign  the  causes  of  ot^er  phenomena 
arose  from  our  iflnonuice,  than  tbf^t  there  were  phetiomeoa  which  wwne 
uncaus^,  mi  .^icfa  happened  accidental^  to  be  es^actly  tbo^e  which 
We  hdd  hitheftP  had  no  suffideat  opportanity  of  studying. 

§  5.  It  must,  at  the  s(«ne  time,  be  remarked,  that  the  leasofis  Jfor-tUs 
reliance  dp  not  hold  in  circumstanced  unknown  to  U9,  and  beyond  ^ 
possible  rango  of  par  experience.  In  distant  pans  of  the  steJtar 
regions,  where  |be  phenomena  may  be  etitirely  nnlMce  thoae  wit}i 
which  we  are  aoqutantedt  it  would  be  folly  to  amrm  confidently  tk^ 
this  general  law  prevaib,  any  mcnne  than  those  specisi  ones  which  we 
liave  Ibund  to  hold  imiversally  on  our  own  plap^.  The  uniformity  in 
the  succession  of  events,  otiberwise  called  tlie  IsrW  of  causation,  mustte 
received  not  as  a  law  c£  the  universe,  but  of  that  portion  of  it  onfy 
which  is  within  the  range  of  our  means  of  sur^  observation,  with  ^ 
reasonable  degree  of  exten^on  to  adjacent  «p»es.  To  extend  ^ 
further  is  to  make  a  supposition  without  evidence,  and  to  which  in 
the  absence  pf  any  ground  from  experience  for. estimati|^  its  degiaee 
of  probability,  it  would  be  ridiculous  to  affect  to  assign  any. 

But,  on  the  other  hand,  within  the  bounds  of  human;e:q>erience,  t^ 
fundamental  law,  though  itself  obtained  by  induction  mm  paoticular 
.laws  of  causation   cannot  be  deemed  less  cevtain,  bnit  on  4be  .continuy 
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mare  a9,^t]MQ  Ukj  ofthooe  from  wliiob  ii  wm  dmini«  II  tidb  to  fkMi 
M  nttch  proof  «0'st  rwietvBs  from  them.  Vat  tjbomia  probably  no  oo« 
men  of  the  bast  ettal^aliod  lawa  of  caimtktu  whicb  i«  90t  iMiPietuBMi 
Goonteracted,  and  .to  wfaicbt  d»e]:i9fiH«»  apparent  9)i«^tfioiii  do  pot 
present  diemselves,  which  would  have  necesBarily  and  jufltly  shaken 
the  confideaoe  of  nankiad  in  the  nniTeraaUty  of  dme  law»>  if  inductive 
pvocBMes  fiMwded  oa  thei  univerMl  law  had  not  enabled  u»  to  refer  thoio 
ASceptionB  lo  the  agency  of  countsracting  oausea,  and' thereby  reeoncib 
diem  with  the  law  witih  which  they  appamntlgr  conflict.  £rror9,-more^ 
Over»  may  .heive  alifiqjied  into  the  ctBtoeMMat  of  any  one  of  the  special 
bwa,  thiough  inatientioD  to  some  material  oircunalanoe ;  and  iwtead 
ojf  the  true  profiotitien,  another  may  have  been  enuncialedy  false  aa  aa 
WMveraal  livw,  though  leading*  in  all  casea  hitherto  observed,  to  4i0 
aaaae  iwult.  But  the  general  law  of  causation  would  remain  uii<* 
irfbctod  hy  any  such,  error.  The  kw  of  paupe  and  effea  is  therefttva^ 
not  witliout  reaaont  plaeed,  in  point  of  certainty,  at  the  hea4  ^f  «U  our 
iaductionA;  onja  level  with  the  first  priaoiplea  of  matbematjcs,  \fki4k 
mit»  ae  we  ahall^^  preaently,  upon  maoh  tho-aame  «pedes  of  indina^ 
iMnacitaeE 


CHAPTER  XXn. 

OP  Vnmmmvm  OV  OOBXOTBZfCS  not  VEFENDBNT  OTOH  OAimATIOlf. 

{  1.  Tjw  erd^r  of  the  ocourtence  of  ]>henomena  in  time,  ia  eithaf 
iiisoewiTO  or  atnmltanaous ;  the  unifii^nnities,  therefore,  which  obtain 
in. their  occunrwbe,  are  either  unifbrmitiet  cf  succession  or  of  eoon^ 
iilenoe.  Unifonnities  of  aucoession  ai9  all  comprehended  under  |ha 
hiw  dT  causation  and  its  eonaequences.  Every  pbeuomenon  has  n 
cause,  wluch  it  invariably  follows ;  and  from  this  are  derived  other 
invariable  sequences  amopg  the  suoceasive  stages  of  the  same  effi^ 
aa  well  as  between  the  effeets  reaoltiag  from  causea  which  invaiial^f 
aueceed  one  another* 

In  the  sune  manner  wil^  these  deiivatira  uni&Qrmities  of  BiiG<:e8sien« 
A  great  variety  of  uniformities  of  coexistence  alao  take  their  rise.  Cor 
oidinste  e&ots  of  the  same  cause  naturally  coexist  with  one  another* 
High  water  at  any  point  on  the  eanh^a  surface,  and  high  water  attb^ 
point  diametrically  opposite  to  it,  are  ^lEocts  iinifoxmly  simultaneouai 
nenidting  from  the  direction  in  which  the  combined  attradion  of  Ami 
pun  and  moon  aa  upon  the  waters  of  the  ocean.  An  ecli|i«e  of  the  son 
a9  ii«»  and  an  eclipse  of  the  earth  to  a  spetftator  aituaied  in  the  moaa» 
are  in  like  manner  phenomena  invariably  coanisten^)  and  their  coaHv 
istence  can  equally  be  deduced  from  the  laws  of  their  production. 

It  is  an  obvious  question,  therefore,  whether  all  the  uniformities  of 
enazistenca  among  phenomena  may  not  be  accounted  for  in  this  man** 
tier.  And  it  cannot  be  doubted  that  between  phenomena  which  avf 
themselves  etbcXi^  the  coexistences  muat  necessaiily  depend  upou  tlur 
causes  of  thoaa  phenomena.  If  they  are  efiects  immediately  or  remotnr 
)y  pf  the  same  cause,  they  cannot  coexist  except  by  virtue  of  some  law| 
or  properties  of  that  cause :  if  they  aro  effects  of  di^erent  cau^ai*  tbey 
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caniiot  coexist  unleas  it  be  because  tbeir  cauMs  coexist ;  and  die  am- 
fonnity  of  coexistence,  if  sach  there  be,  between  the  effects,  proves 
that  in  the  original  collocation  those  paiticalar  causes,  within  the  limila 
of  our  observation,  have  uniformly  been  coexistent 

§  2.  But  these  same  considerations  compel  us  to  recognize  that  there 
must  be  one  class  of  coexistences  which  cannot  depend  upon  causation; 
the  coexistences  between  the  ultimate  properties  of  things :  between 
those  properties  which  are  the  causes  of  all  phenomena,  but  are  not 
themselves  caused  by  any  {>henomenon,  and  to  find  a  cause  for  whidi, 
we  must  ascend  to  the  origin  of  all  things.  Yet  among  these  ultimate 
properties  there  are  not  only  coexistences,  but  uniformities  of  coex- 
istence. General  propositions  may  be,  and  are  formed,  which  asseit 
that  whenever  certain  properties  are  found,  certain  others  are  found 
along  with  them.  We  perceive  an  object :  say,  for  instance,  water. 
We  recognize  it  to  be  water,  of  course,  by  certain  of  its  properties. 
Having  recognized  it,  we  are  able  to  affirm  of  it  innumerable  other 
properties ;  which  we  could  not  do  unless  it  were  a  general  truth,  a 
law  or  uniformity  in  nature,  that  the  set  of  properties  by  which  we 
identified  the  substance  as  water,  always  have  tnose  other  properties 
conjoined  with  them. 

In  a  chapter  of  a  former  book,  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kinds  of  objects,*  those  classes  which  differ  firom 
one  another  not  by  a  limited  and  definite,  but  by  an  indefinite  and  un- 
known, number  of  distinctions.  To  this  we  have  now  to  add,  diat 
every  proposition  by  which  anything  is  asserted  of  a  Kind,  affirms  an 
uniformity  of  coexistence.  Since  we  know  nothing  of  Kinds  but  their 
properties,  the  Kind,  to  us,  is  the  set  of  properties  by  which  it  is 
identified,  and  which  must  of  course  be  sufficient  to  distinguish  itfix>m 
every  other  Kind.t  In  affirming  anything,  therefore,  of  a  Kind,  we  are 
affirming  something  to  be  uniformly  coexistent  with  the  properties  by 
which  me  Kind  is  recognized;  and  that  is  the  sole  meanmg  of  th« 
assertion. 

Among  the  unifbrmides  of  coexistence  which  exist  in  nature,  may 
bence  be  numbered  all  the  properdes  of  Kinds.  The  whole  of  these, 
however,  are  not  independent  of  causadon,  but  only  a  pordon  of  theoL 
Some  are  ultimate  properdes,  others  derivative ;  of  some,  no  cause 
can  be  assigned,  but  others  are  manifesdy  dependent  upon  causes. 
Thus,  atmospheric  air  is  a  Kind,  and  one  of  its  most  unequivocal 
properties  is  its  gaseous  form:  this  property,  however,  hais  for  its 
cause  the  presence  of  a  certain  quand^  of  latent  heat;  and  if  that  heat 
could  be  taken  away  (as  has  been  done  from  so  many  gases  in  Mr. 
Faraday's  experiments),  die  gaseous  form  would  doubtless  disappear, 
together  with  numerous  odier  properdes  which  depend  upon,  or  are 
caused  by,  that  property. 

•^  Supra,  book  i,  chap.  vii. 

t  In  lome  cases,  a  Kind  is  sufficiently  identified  by  some  one  remarJcable  property ;  bot 
most  commonly  sereral  are  required ;  each  property,  considered  aiBfly,  oeiuf  a  joint 
property  of  that  and  of  other  Kinds.  The  mere  color  and  brightness  of  the  diamond  art 
common  to  it  with  the  paste  from  which  false  diamonds  are  made ;  the  double  refraction  k 
common  to  it  with  Iceland  spar,  uid  many  other  stones ;  bat  the  color  and  brightness 
and  the  doable  refraction  together?  identify  iu  Kind  ;  that  is,  are  a  mark  to  us  that  it  is 
combustible ;  that  when  burnt  it  produces  carbonic  acid ;  that  it  cannot  be  cut  with  any 
known  substance";  together  with  many  other  ascertained  properties,  and  the  ftct  thst 
tiiere  exist  an  indefinite  number  still  unascertained. 
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In  Teg;ard  to  all  substances  wldcb  are  ehemieal  compounds,  and 
i¥hich  therefore  may  be  regarded  as  products  of  the  juxtaposition  of 
substances  different  in  Kind  from  themselves,  there  is  considerable 
reason  to  presume  that  the  specific  properties  of  the  compound  are 
consequent,  as  effects,  upon  some  of  the  properties  of  the  elements, 
although  but  little  progress  has  yet  been  madem  tracing  any  invariable 
relation  between  the  latter  and  the  former.  Still  more  strongly  will  a 
similar  presumption  exist,  when  the  object  itself,  as  in  the  case  of 
organized  beings,  is  no  primeval  agent,  but  an  effect,  which  depends 
upon  a  cause  or  causes  for  its  very  existence.  The  Kinds  therefore 
which  are  called  in  chemistry  simple  substances,  or  elementary  natural 
agents,  are  the  only  ones,  any  of  whose  properties  can  ynth  certainty 
be  considered  ultimate;  and  of  these  the  ultimate  properties  are 
probably  much  more  numerous  than  we  at  present  recogfiize,  since 
every  successful  instance  of  the  resolution  ot  the  properties  of  their 
compounds  into  simpler  laws,  generally  leads  to  the  recognition  of 
properties  in  the  elements  distinct  from  any  previously  known.  The 
resolution  of  the  laws  of  the  heavenly  motions,  established  the  pre- 
viously unknown  ultimate  property  of  a  mutual  attraction  between  all 
bodies :  the  resolution,  so  far  as  it  has  yet  proceeded,  of  the  laws  of 
crystaHzation,  of  chemical  composition,  electricity,  magnetism,  &^^ 
points  to  various  polarities,  ultimately  inherent  in  the  particles  of  which 
bodies  are  composed;  the  comparative  atomic  weights  of  different 
kinds  of  bodies  were  ascertained  by  resolvine,  into  more  general  laws, 
the  uniformities  observed  in  the  proportions  in  which  substances  com* 
bined  with  one  another ;  and  so  forth.  Thus  although  every  resolution 
of  a  complex  uniformity  into  simpler  and  more  elementary  laws  has 
an  apparent  tendency  to  diminish  the  number  of  the  ultimate  properties, 
and  really  does  remove  many  properties  from  the  list ;  yet  (since  the 
result  of  this  simplifying  process  is  to  trace  up  an  ever  greater  variety 
<^  different  effects  to  the  same  agents,)  the  lurther  we  advance  in  this 
direction,  the  greater  number  of  distinct  properties  we  are  forced  to 
recognize  in  one  and  the  same  object :  the  coexistences  of  which  prop- 
erties must  accordingly  be  ranked  among  the  ultimate  generalities  Of 
nature. 

(  3.  There  are,  therefore,  only  two  kinds  of  propositions  which  assert 
an  uniformity  of  coexistence  between  properties.  Either  the  properties 
depend  on  causes,  or  they  do  not.  If  they  do,  the  proposition  which 
afmms  them  to  be  coexistent  is  a  derivative  law  of  coexistence  between 
effects,  and  until  resolved  into  the  laws  of  causation  upon  which  it 
depends,  is  an  en^irical  law,  and  to  be  tried  by  the  principles  of 
induction  to  which  such  laws  are  amenable.  If,  on  the  other  hand, 
the  properties  do  not  depend  upon  causes,  but  are  ultimate  properties ; 
then  if  It  be  true  that  they  invariably  coexist,  they  must  hoih  be  ulti- 
mate properties  of  one  and  the  same  Kind ;  and  it  is  of  these  only  that 
the  coexistences  can  be  classed  as  a  peculiar  sort  of  laws  of  nature. 

When  we  affirm  that  all  crows  are  black,  or  that  all  negroes  have 
woolly  hair,  we  assert  an  uniformity  of  coexistence.  We  assert  that 
the  property  of  blackness,  or  of  having  woolly  hair,  invariably  coexists 
with  the  properties  which,  in  common  language,  or  in  the  scientific 
classification  that  we  adopt,  are  taken  to  constitute  the  class  crow,  or 
the  class  negro.  Now,  supposing  blackness  to  be  an  ultimate  property 
Xx 
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«r  black  objectot  or  woMj  hm  m  iikiwiii  FVfMcty  cf  Am  iniMili 
wUeh  powc—  it;  iwppflwng  diat  dwae  nropertiat  a«o  aol  reaokiaf 
cayarian,  are  not  coonectea  widi  anter^dgpt  pbeaoaaeiia  bj  aiaj  law.; 
tbea  if  aO  crows  are  black,  mod  all  n^gvoea  mwe  wdoQj  bair,  tfaaae 
muat  be  altimafe  Diopeities  of  the  Kind  erev,  er  ih^w»  or  of  aoaie 
Kind  wbicb  iaclodes  tbem.  I(  on  tbe  eootrpiy.  blackneaa  or  wooQf 
hair  be  ao  effect  depoBding  on  canaca,  tbeae  general  prapooitiana  an 
inaiii&stl  J  empirical  lawa ;  and  all  Uuit  baa  abroad j  been  aaid  leapecl- 
log  that  daai  of  geneialiiatiQiii  may  be  applied  without  modiftratinp 
to  tbeae* 

Now,  we  have  aeen  that  in  tbe'caaeof  an  eoinBoanda'--<rfaB  diipgi» 
in  short,  except  the  elaoMntaiy  sobataneea  and  prinavY  powen  of 
nature— tbe  presomptioo  is,  that  tbe  propertiea  do  roal^  depend  upon 
causes ;  and  it  is  impossible  in  an j  case  wktferer  to  be  certain  Act 
tfaej  do  not.  We  dierefore  should  not  be  safe  in  claiming  for  an^ 
generalizatioQ  respecting  tbe  coexisteoee  of  pr(^itics«  a  degree  of 
certainty  to  which,  if  the  properties  should  happen  to  be  tbe  reault  of 
causes,  it  would  have  no  daim.  A  generalisation  renpecti^g  coeiost- 
ence,  or  in  other  words  respecting  the  nropertaes  of  Sond^,  moff  be  an 
nltimate  truth,  but  it  maj,  a]s^»  be  moiely  a  derivatiTe  one;  and  sinee, 
if  so,  it  is  one  of  Aose  deriYative  laws  which  are  neither  laws  ^ 
causation,  nor  have  been  resolved  into  the  laws  of  causation  upon 
which  they  depend,  it  can  possess  no  higber  dejiee  of  evidenfe  iW 
beloi^  to  an  empirioal  law. 

§  4.  Thb  conclusion  will  be  confirmed  bj  the  oonsideiation  of  etm 
neat  deficiencj,  which  procludas  the  ap]^cation  to  the  ukimate  uni- 
tormities  of  coexistence,  of  a  system  of  rigorous  and  scientific  induc- 
tion, such  as  the  uniformities  b  the  succession  of  phenomena  hn?e 
been  found  to  be  susceotible  of.  Tbe  basis  of  such  a  system  is  want- 
ing :  there  is  no  general  axiom,  standing  in  the  satne  relation  to  the 
uniformities  of  coexistence  as  the  law  of  causation  does  to  those  of  sue- 
ceasioD.  The  Methods  of  Induction  applicable  to  tbe  ascertainment  of 
causes  and  effecu,  are  grounded  upon  the  prin<»ple  that  everytfaiiig 
which  has  a  beginning  must  have  some  cause  or  other ;  that  among 
the  circumstances  which  actually  existed  at  the  time  of  its  commence- 
ment, there  is  certainly  some  one  or  more,  upon  which  the  effec|  in 
question  is  unconditionally  consequent,  and  on  the  repetition  of  which 
it  would  certainly  again  recur.  But  in  an  inquiry  whether  some  kind 
^as  crow)  universally  possesses  a  certain  property  (as  blackness),  thsip 
IS  no  room  for  any  assumption  analogous  to  this.  We  have  no  pie- 
vious  certainty  that  the  property  must  have  something  whidi  constant- 
ly coexists  with  it ;  must  have  an  invariable  coexistent,  in  the  satnp 
manner  as  an  event  must  have  an  invariable  antecedent.  When  we 
.foel  pvn,  we  must  be  in  some  circumstances  under  which  if  exactly 
repeated  we  should  always  feel  pain.  But  when  we  are  conscious  « 
blackness,  it  does  not  follow  that  there  is  soipething  present  of  whish 
hbckness  is  a  constant  accompaniment,  Theve  is,  therefore,  no  soom 
for  elimination ;  no  Method  of  Agreement  or  Difierence,  or  of  Con- 
comitant Variations  (which  is  but  a  modification  either  of  the  Method 
of  Agreement  or  of  die  Method  of  Difierence).  We  cannot  .conclude 
.that  the  blacknew  we  see  in  orows  must  be  an  invariable  property  <if 
nrows,  me9:ely  because  there  is  nothing  else  j^e^ent  of  wbick  it  can  W 
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ao  Uivai^Ue  pvoperty.  We  therefore  inqum  mfeo  die  tnitli  of  « 
proposition  like  "  All  crows  are  black,"  under  the  same  dindTaatage 
at  tf>  in  our  inquiries  into  caosatioii,  we  were  eompelled  to  let  in,  as 
one  of  the  poseibiUdes,  that  the  effect  may  ki  that  partioalar  instanee 
hate  arisen  without  any  cause  at  aLL 

To  overlook  this  grand  distinetion  washes  it  seems  to  mevtfae  capital 
.  9fior  in  Bacon's  riew  of  indiictiye  pbilosophr.  The  princiide  of  elia- 
inatiott,  that  ^eat  logical  inatmment  whien  he  had  die  immenae  merit 
ef  fint  hringrag  into  general  use,  he  deemed  applicable  in  die  same 
416086  and  in  b»  unqualified  a  BDHumer,  to  die  mvestigation  of  the  eoen- 
irtences,  as  to  that  of  the  successions  of  phenomena.  He. seems  to 
lia?e  thought  that  as  tweiy  event  has  a  cause,  or  invariable  amecedem, 
so  every  property  of  an  <^ject  has  an  invariable  coexisteat,  whidi  he 
called  its  Form :  and  the  examples  he  chiefly  selected  for  the  »pplica- 
tH^n  and  innsiration  ^  his  method,  were  mquiries  into  such  Foims; 
attempts  to  delendbe  in  what  else  all  tfaoie  objects  resenMed,  which 
agi^eed  in  some  one  general  property,  as  hardness  or  aoftnesa,  drynoM 
or  moistness^  heat  or  ooldoess^  Such  inquiries  conld  lead  tono  resuk. 
The  elects  s^om  have  any  such  circumstanoe  m  oomnon.  Thmr 
utiiaUy  agvee  in  the  One  point  inquired  into»  and  in  nodnng  else.  A 
gsei^  propcNtion  of  the  properties  which,  so  far  as  we  oan  coi^ectum, 
ate  .dM9  hkeliest  to  be  really  ukinunte,  would  seem  to  he  mbeready 
pniperties  ^  manj^  different  ELinds  of  ibiagB,  not  allied  in  any  odicr 
vespeec  And  as  »r  die  properties  whidi,  ^ng  effects  ef  causes,  fee 
eve  able  to  giwe  some  aacount  of,  they  h&ve  generally  nothing  to  do 
widi  the  iiltioiate  reseaiiblances  <x  divemities  in  die  ol^eets  themselvea» 
bi|t  depefid  upon  some  outward  circumfltaiices«  under  die  influence  of 
which  any  objeote  whatever  are  capable  of  manifesting  those  propon- 
ties :  as  is  emphatically  die.  case  widt  diose.favorile  sul^eots  of  Baooo'a 
a4(ientiic  inquiries,  hotness  find  coUneas ;  as  well  as  with  baidneie 
and  softness,  solidity  and  fluidity,  and  niany  odier  very  conspicnona 
qoalilie^. 

In  the  absence,  then,  of  a|iy  umversal  htwof  coexi0tenee>  similar 
to  die  nnivetsal  law  of  causation  whish  regulates  sequence,  we  ave 
•duowa  back  upon  the  unadendflc  induction  of  tl^  ancnents,  fter  tfnar 
mtfrati0me9n  MimpUoem,  tM  mm  rqferkur  nuHmtia  coaitraj/ietmia.  The 
reason  we  have  for  believing  diat  all  crotvB  axe  black,  is  simply  that  we 
have  seen  and  heard  of  many  black  orows,  and  neva:  of  one  of  any 
QthOT  color.  It  remains  to  be  Q<mB&dered  bow  bx  this  evidence  oan 
reach,  and  how  we  are  to  m^asiure  its  strength  in  uiy  given  case.         ' 

4  5.  It  sometimes  happens  tha^  a  mere  ehanffe  in  dte  mode  of  vcn^ 
bsUy  eottnoiating  a  question,  aldioug^  nothing  Is  really  added  to  the 
meaning  expressed,  is  of  stsetf  a  considerable  step  town^rds  jits  soluition. 
This,  I  duw,  haj^ens  in  diie  {H'esent  in8ta4;ice.  The  deigree  of  cer^ 
tainty  of  any  generaHaadon  which  rests  upon  no  odier  evidence  fjhan 
the  agreement,  so  &r  as  it  goes,  of  all  past  observadon,  is  but  wiother 
phrase  for  die  degree  of  improbability  l^at  an  exe^ydon,  if  it  existed* 
could  have  hitherto  remained  unobserved*  The  reason  fer  believi^ 
Jdiat  all  crows  ane  Uack,  is  ^neasored  by  die  ia^iwobabslify  that  orowp 
of  any  other  color  should  have  existed  to  die  present  time  without  our 
being  aware  of  it  Let  us  state  the  question  in  this  last  mode,  an^ 
consider  what  is  implied  in  die  supposition  diot  dtere  may  be  crpvpy 
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'wiiich  are'not  black,  and  under  what  conditions  we  can  be  justified  in 
regarding  tbis  as  incredible. 

If  there  really  exist  crows  which  are  not  black,  one  of  two  things 
mnst  be  the  &ct.  Either  the  circumstance  of  blackness,  in  all  crows 
hitherto  observed,  must  be,  as  it  were,  an  accident,  not  connected  with 
any  distinction  of  Rind;  or  if  it  be  a  property  of  Kind,  the  crows 
winch  are  not  black  must  be  a  new  Rind^  a  Kind  hitherto  overlooked, 
though  coming  under  the  same  general  description  by  which  crows 
have  hitherto  been  characterized.  The  first  supposition  would  be 
proved  true  if  we  were  to  discover  casually  a  white  crow  among  black 
ones,  or  if  it  were  found  that  black  crows  sometimes  turn  white.  The 
second  would  be  shown  to  be  the  fiict  if  in  Australia  or  Central  Africa 
a  species  or  a  race  of  white  or  gray  crows  were  found  to  prevaiL 

§  6.  The  former  of  these  suppositions  necessarily  implies,  that  the 
color  is  an  eflfect  of  causation,  if  blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property  of  Kind,  but  can  be  present  or  ab- 
sent  without  any  difference,  generally,  in  the  properties  of  the  object ; 
then  it  is  not  an  ultimate  fact  in  the  individuals  themselves,  but  is  cer- 
tainly dependent  upon  a  cause.  There  are,  no  doubt,  many  properties 
which  vary  from  individual  to  individual  of  the  same  Kind,  even  the 
same  infima  species,  or  lowest  Kind.  A  flower  may  be  either  white 
or  red,  without  differing  in  any  other  respect  But  these  properties 
are  not  ultimate ;  they  depend  on  causes.  So  fiir  as  the  properties  of 
a  thing  belong  to  its  own  nature,  and  do  not  arise  from  some  cause 
extrinsic  to  it,  they  are  always  the  same  in  the  same  Kind.*  Take, 
for  instance,  all  simple  substances  and  elementary  powers ;  the  only 
things  of  which  we  we  certain  that  some  at  least  of  the  properties  are 
really  ultimate.  Color  is  generally  esteemed  the  most  variable  of  all 
properties :  yet  we  do  not  find  that  sulphur  is  sometimes  yellow  and 
sometimes  white,  or  that  it  varies  in  color  at  all,  except  so  far  as  color 
is  the  effect  of  some  extrinsic  cause,  as  of  the  sort  of  light  thrown  upon 
it,  the  mechanical  arrangement  of  the  particles,  &c.  (as  after  fusion). 
We  do  not  find  that  iron  is  sometimes  nuid  and  sometimes  solid  at  the 
same  temperature ;  gold  sometimes  malleable  and  sometimes  brittle ; 
that  hydrogen  will  somedmes  combine  with  oxygen  and  sometimes 
not ;  or  the  like.  If  from  simple  substances  we  pass  to  any  of  their 
definite  compounds,  as  water,  lime,  or  sulphuric  acid,  there  is  the  same 
constancy  in  their  properties.  When  properties  vary  from  individual 
to  individual,  it  is  eidier  in  the  case  of  miscellaneous  aggregations, 
such  as  atmospheric  air  or  rock,  composed  of  heterogeneous  substances, 
and  not  constituting  or  belonging  to  any  real  Kind,  or  it  is  in  the  case 
of  organic  beings.  In  them,  indeed,  there  is  variability  in  a  high 
degree.  Animals  of  the  same  species  and  race,  human  beings  of  the 
same  age,  sex,  and  country,  will  be  most  different,  for  example,  in  face 
and  figure.  But  organized  beings  (from  the  extreme  complication  of 
the  laws  by  which  they  are  regulated)  being  more  eminently  modifi- 
able, that  IS,  liable  to  be  influenced  by  a  greater  number  and  variety 
of  causes,  than  any  other  phenomena  whatever;  having,  moreover, 
themselves  had  a  beginning,  and  therefore  a  cause ;  there  is  reason  to 

*  I  do  not  here  include  aroon;  properties  the  accideote  of  ouantity  and  local  positioii. 
Every  one  is  aware  that  no  distinctions  of  Kind  can  be  j^oondea  upon  these ;  and  t)iat  they 
are  incident  equally  to  things  of  different  Kinds  and  to  things  of  the  i 
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betioTe  that  none  of  their  propertiee  are  ultbnate,  but  all  of  them  deny* 
ative,  and  produced  by  causation.  And  the  presumption  is  confirmed, 
by  the  fact  that  the  properties  which  vary  from  one  individual  to 
another,  also  generally  rary  more  or  less  at  different  times  in  {he  same 
individual;  which  variataon,  like  any  other  event,  supposes  a  cause, 
and  implies,  consequently,  that  the  properties  are  not  independent  of 
causation. 

If^  dierefore,  blackness  be  merely  accidental  in  crows,  and  capable 
of  vaiying  while  the  Blind  remains  the  same,  its  presence  or  absence 
is  doubtless  no  ultimate  fact,  but  the  effect  of  some  unknown  cause ; 
and  in  that  case  the  universality  of  the  experience  that  all  crows  are 
black  is  sufficient  proof  of  a  common  cause,  and  establishes  the  gener- 
alization as  an  empirical  law.  Since  there  are  innun^erable  instances 
in  the  affirmative,  and  hitherto  none  at  all  in  the  negative,  the  causes 
on  which  the  property  depends  must  exist  everywhere  in  the  limits  of 
the  observations  which  have  been  made ;  and  die  proposition  may  be 
received  as  universal  within  those  limits,  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

§  7.  If,  in  the  second  place,  the  property,  in  the  instances  in  which 
it  has  been  observed,  is  not  an  effect  of  causation,  it  is  a  property  ot 
Blind ;  and  in  that  case  the  generalization  can  only  be  set  aside  by  the 
discovery  of  a  new  Kind  of  "crow.  That,  however,  a  peculiar  Kind^ 
not  hitherto  discovered,  should  exist  in  nature,  is  a  supposition  so  often 
realized,  that  it  cannot  be  considered  at  all  improbable.  We  have 
nothinjB^  to  authorize  us  in  attempting  to  limit  the  Kinds  of  things  which 
exist  in  nature.  The  only  unlikelihood  would  be  that  a  new  Kind 
should  be  discovered  in  lo(^ities  which  there  was  previously  reason  to 
believe  had  been  thoroughly  explored;  and  even  this  improbability 
depends  upon  the  de^nree  of  conspicuousness  of  the  difference. between 
the  newly  discovered  Kind  and  all  others,  since  new  Kinds  of  minerals, 
plants,  and  even  animals,  previously  overlooked  or  confounded  with 
known  species,  are  still  continually  detected  in  the  most  frequented 
situations.  On  this  second  ground,  therefore,  as  well  as  on  Uie  first, 
the  observed  uniformity  of  coexistence  can  only  hold  good  as  an  empir- 
ical law,  within  the  limits  not  only  of  actual  observation,  but  of  an 
observation  as  accurate  as  the  nature  of  the  case  required.  And  hence 
it  is  that  (as  remarked  in  an  early  chapter  of  the  present  Book)  we  so 
often  sive  up  generalizations  of  this  class  at  the  first  summons.  If  any. 
crediue  witness  stated  that  he  had  seen  a  white  crow,  under  circum- 
stances which  made  it  not  incredible  that  it  should  have  escaped  notice 
previously,  we  should  give  full  credence  to  the  statement 

It  appears,  then,  that  the  uniformities  which  obtain  in  the  coex- 
istence of  phenomena — those  which  we  hcwe  reason  to  consider  as 
ultimate,  no  less  than  those  which  arise  from  the  laws  of  causes  yet 
undetected — are  entitled  to  reception  only  as  empirical  laws ;  are  not 
to  be  presumed  true  except  in  the  limits  of  time,  place,  and  circum- 
stance, in  which  the  observations  were  made,  or  except  in  cases  strictly 
adjacent. 

§  8.  We  have  seen  in  the  last  chapter  that  there  is  a  point  of  gener^ 
ality  at  which  empirical  laws  become  as  certain  as  laws  of  nature,  or 
rather,  at  which  there  is  no  longer  any  distinction  between  empirical 
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lai/m  aft^  laws  df  nature.  As  t/tstpsnoA  \»fm  approielt  tJufl  poiftil,  fli 
diker  worda;  m  ti^y  ri0»  i&  tlMir  degree  of  gdMenUtyi  diey  becene 
more  eertahi;  ibcrir  ui]^er^Blit;)r  may  be  motfi  ■tr(m||^y'  refied  n^on. 
Por,  ill  tbe  fiM:  plaee,  if  ^y  are  results  of  cauaatiMi  (wlacli«  et» 
iiif  tke  cla^  of  ttiinomntieB  treated  of  in  the  present  chapter,  we  never 
oan  be  edrtatn  that  they  are  not)  the  more  general  th^y  are,  the  g^tesMr 
is  proved  to  be  the  space  over  which  the  necessary  coUocationa  pir^ 
tail,  vtiA  vidthftn-Whi^h  no  canses  exist  cUtoable  of  couifleniciiBg  die 
tttdmown  camses  upon  which  the  empirleld  law  de^vends.  To  say^  that 
anythhdgf  is  an  invariable  property  of  some  very  limited  d^ss  cC  objects, 
is  to  say  that  it  iirvariably  act^mpanies  some  very  nnmerbus  and  com- 
plex groim  of  disdnguismng  properties;  which,  if  caiisatien  b^  aft  alf 
<$oncemea  in  -  the  matter,  argtiea  a  combuiiation  xs/i  many  causes,  and 
liherefore  a  vety  grebt  liability  to  coont^raction ;  while  thle  compara- 
titely  narrow^  ran^  of  the  observations  renders  it  impofls3>le  to  pre* 
&kex  to  what  extent  unknown  coanDeracting  causes  may  be  distributed 
llhronghout  nature.  But  when  a  g^eralization  has  been  ibu^d  to  hold 
good  of  a  very  large  proportion  of  all  things  whatever,  it  is  already 
proved  that  nearly  all  the  causes  which  exist  in  nature  have  no  power 
ever  it ;  that  very  few  changes  in  the  combination  of  causes  can  affect 
k;  since  tiio  greats  numbiBr  of  possible  oonibittBdens  must  have 
akeady  existed  in  some  one  or  other  of  the  instances  in  which  it  haa 
been  found  tttve.  If,  therefore,  any  empirical  law  is  a  resuk  of  causa^ 
ficin,  the  moi*er  general  it  is,  the  more  it  may  be  depended  upon.  And 
even  if  it  be  no  result  of  causation,  but  soi  uIihmIO  eoexistenoe,  the 
more  general  it  is,  tli«  flreaser  amount  of  experienco  it  is  derived  fiemv 
aad  the  greater  therefore  is  the  probability  that  if  exceptions  had 
existed,  some  wtHjM  already  liave  presented  themseltes. 

For  these  reasons,  it  requires  much  more  evidenee  to  establish  an 
exeeption  to  one  of  the  more  general  empirida^  laws  thbn  to  the  more 
speaal  ones.  We*  ^ould  not  have  any  dimculty  in  believing  that  Acre 
lAight  be  a  new  Kind  of  clt>w  *  or  a  kind  of  bi^  resembling  a  crew  in 
the  nropenies  hidierto  considered  distinctive  of  th^  Rind«  Bat  it 
#ouid  TCfjuire  stronger  proof  to  cohvince  us  of  the  existence  of  a  khid 
of  cfow  having  properties  at  variance  with  ant  gtoneraHv  reoognixed 
mii  versa!'  property  of  birds  ,*  and  a  still  higher  degree'  if  the  properties 
conflict  with  any  recognized  untversal  pi'operty  of  animab.  And  tlds 
is  conforttable  to  th^  mode  of  judgment  retsomm^nded  by  tiie  common 
setose  and  general  practice  of  maiKind,  who  are  more  ineiiedulous  as  to 
atiy  nbvelt^  in  nature,  according  to  the  degree  of  gouetaHty  of  the 
expetienee  which  thiase' novelties  seem  to^eonttadtct. 

§  9.  Sdll,  however;  even  these  greatef  generalixations,  which  em* 
blfai^e  cottiprehensive  Kinds,  containing  under  diem  a  gfeat  number 
and  variety  of  infimm  species,  are  only  empiric^  laws,  resting  upon 
inductioii  by  simple  enumeration  merely,  and  mH  uptm  any  prdoeBS  of 
eihhihlation,  a  process  wholly  inapplicable  to  die  kind  of  esse.  Such 
generalieations,  thetefbre,  ought  to  be  grounded  upon  an  exaihinatien 
of  all  the  ii{finuB  species  comprehended  in  diem,  uid  not  of  a  pOftibtt 
only.  We  cannot  conclude,  merely  because  a  proposition  is  true  of  a 
number  of  things  resembling  one  anodier  only  in  oeing  animals,  that 
it  is  therefore  true  of  all  raimak.  I(  indeed,  anythini^  be-  traa  of 
speeies  which  differ  more  fixnn  one  anoAer  tbm  e&mr  drffiam  fioaa  • 
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tliM,.(e8peeiii}]r  if  that  duM  m«let  o<scttpieB  in  ns^dt  of  itii  lOMirm 
mopertaoB  a  posilioii  b0tW6eti  tnto'  two  former,)  tberd  lA  s6iiie  prbl>fti- 
biUrT^that  the«iiaM  thfogwill  a]M>  be  titteof  tiMit  iittetfinediaEte  species; 
ferit  is  oftoiythomli  by  no  ittftQPti  univei^ally,  fomid,  that  there  is  a 
sort  of  puraUeflsm  m  the  proporties  of  dMlemat  kinds,  and  that  their 
dafpree  of  indikekieii  in  erne  nespect  bears  some  proportlcm  to  their 
tml&etiess  in  otben.  We  see  this  paral^listn  in  the  properties  of  the 
diffottsat  nietaii  $  in  those  of  SulpW,  j^osphortM,  and  carbon ;  of 
oxygen,  chlorine,  iodine,  and  brome ;  in  the  natural  orders  of  planes 
aM  animaiS)  ^ce.  But  there  are  iiUMunerable  anomalies  and  except 
ti^nato  this  sort  of' coi^Mmity,  or  rather  the  oonlbnmty  itself  is  but  an 
anomaly- and^att  ^eoeptkn  in  nature. 

Uaitersal  propoMtion»,  therefore»  respecdng  the  properties  of  su* 
padbr  Kinds,  aniess  gronnded  on  orored  or  prestmied  connexion  by 
oaitsatlonvotigbiititot  to  be  hazarded  except  aner  separately  examining 
erery  known  sab^kind  tnclnded  in  the  larger  Kind.  And  even  then 
sttch  generalizations  must  be  held  in  readiness  to  be  given  up  on  the 
deoorrence  of  ioatte  newanomaly,  which,  when  the  uniformity  is  not 
derived  from  •causation,  can  never,  even  in  th^  case  of  the  most  general 
cinh»9^  empirieal  laws>  be  considered  very  improbable.  Thus  all  the 
iHdveTial  propositions  which  it  has  been  attempted  to  lay  down 
laeyeoting  simple  snbstiaGeS)  or  concerning  any  of  the  classes  which 
hsee-been  formed  among  simple  substances  (and  the  attempt  has  been 
often  made)  have,  with  the  progress  of  experience,  either  faded  into 
iiMMurf,  or  been  proved  to  ne  eironeous;  and  each  Kind  of  simple 
Mbstanoe  remabis  ^tli  itA  own  collection  of  properties  apart  from  the 
FVM»  saving  a  eertate  parallelism  with^  a  few  other  Rinds,  the  most 
titaoSarto  its^.'  In  oirgaaSsed  beings,  indeed,  there  are  abundance  dl 
pm^fesitioas  aseortainea  to  be  universally  true  of  superior  genera,  to 
naaay  of  wMcb  the  discovery  herei^r  of  any  exceptions  must  be 
regarded  as  supremely  improbable.  But  these,  as  already  observed, 
aire,  we  have  every  reason  t6  believe,  truths  dependent  upon  causation* 

UnifofmitiisB  orcoexibtenee,  then,  not  only  when  they  are  conse- 
qjaeoees  of  laws  of  swcoession,  but  also  when  they  are  ultimate  truths, 
mnat  beranke4  for  the  purposes  of  logic,  among  empirical  laws;  and 
am  amenable  in  every  respect  to  the  same  rules  with  those  unresolved 
ttttttemfi^s  v^issh'  ate  known  to  be  dependent  upon  causation. 


CHAPTER  XXIU. 

OF  AmOXtMAt^  GSKimALlZAl'IOim,  AND  P&OBASLn  ZVTDBXCIL 

§'1«  In  oov  inquiriaa  into  ille  nature  of  the  inductive  jnocess,  we 
have  hitherto  oonflned  our  notice  to  such  generalizations  from  experi* 
emtB  as  pn^fos  to  be  universally  true.  We  indeed  recognized  a 
dadnodon  between  genetalixations  which  are  certdn  and  those  which 
are  only  probable:  but  the  propositions  themselves,  though  ther 
dMEbved  in  being  more  or  lees  ooubtfhl  in  the  one  case,  and  not  at  aJT 
ddttbtfol  in  the  other,  were  always  of  the  form,  Every  A  is  B ;  they' 
oleiBiad  nothing  lass  ihan  nniversality,  whatever  might  be  the  corn- 
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pletenew  or  Uie  incompIeteneflB  of  our  assurance  of  their  txutlL  Then  ^ 
remain,  faowerer,  a  class  of  pn^osiuons  avowedly  not  luuTenal;  in 
which  it  is  not  pretended  that  the  predicate  is  always  true  of  the 
subject ;  but  the  value  of  which,  as  generalizations,  is  neveitheleas 
extremely  great  An  important  portion  of  the  field  of  inductive 
knowledge  does  not  consist  of  universal  truths,  but  of  approximations 
to  such  truths ;  and  when  a  (conclusion  is  said  to  rest  upon  probable 
evidence,  the  premisses  it  is  drawn  from  are  usually  generalisations  of 
this  sort 

As  every  certain  inference  re^>ecdng  a  particular  case,  implies  that 
there  is  ground  for  a  general  proposition,  of  the  form.  Every  A  is  B; 
so  does  every  probable  inference  suppose  that  there  is  ground  for  a- 
proposition  of  ue  form,  Most  A  are  B :  and  the  degree  of  probability 
of  the  inference  in  an  average  case,  will  depend  upon  die  proportieii 
between  the  number  of  instances  existing  in  nature  which  accord  with 
the  generalization,  and  the  number  of  those  which  conflict  with  it. 

§  2.  Propositions  in  the  form,  Most  A  are  B,  are  of  a  very  different 
degree  of  importance  in  science,  and  in  the  practice  of  life.  To  the 
scientific  inquirer  they  are  valuable  chiefly  as  materials  for,  and  steps 
towards,  universal  truths.  The  discovery  of  these  is  the  proper  end 
of  science :  its  work  is  not  done  if  it  stops  at  the  propositicm  that  a 
majority  of  A  are  B,  without  circumscribing  that  majority  by  some 
common  character,  fitted  to  distinguish  them  vota  the  minority.  Inde- 
pendently of  the  inferior  precision  of  such  imperfect  generdizations,' 
and  the  inferior  assurance  with  which  they  can  be  applied  to  individual 
cases,  it  is  plain  that,  compared  with  exact  generalizations,  they  are 
almost  useless  as  means  of  discovering  ulterior  truths  by  way  of 
deduction.  We  may,  it  is  true,  by  combmingthe  proposition,  Most  A 
are  B,  with  an  universal  proposition,  £^very  JB  is  C,  arrive  at  the  con- 
clusion that  most  A  are  U.  But  when  a  second  proposition  of  the 
approximate  kind  is  introduced — or  even  when  there  is  but  one,  if 
that  one  be  the  major  premiss — nothing  can  be  positively  concluded. 
When  the  major  is  Most  B  are  D,  thep,  even  if  the  minor  be  Every  A 
is  B,  we  cannot  infer  that  most  A  are  D,  or  with  any  certainty  that 
even  some  A  are  D.  Though  the  majority  of  the  class  B  have  the 
attribute  signified  by  D,  the  whole  of  the  sub-class  A  may  belong  to 
the  minority. 

Though  so  little  use  can  be  made,  in  science,  of  approximate  gen- 
eralizations, except  as  a  stage  on  the  road  to  something  better,  for 
practical  guidance  thev  are  often  all  we  have  to  rely  upon.  Even 
when  science  has  really  determined  the  universal  laws  of  any  phe- 
nomenon, not  only  are  those  laws  generally  too  much  encumbered 
with  conditions  to  be  adapted  for  every-day  use,  but  the  cases  which 
present  themselves  in  life  are  too  complicated,  and  our  decisions 
require  to  be  taken  too  rapidly,  to  adout  of  waiting  till  the  existence 
of  a  phenomenon  can  be  proved  by  what  have  been  scientifically 
ascertained  to  be  universal  marks  of  it.  To  be  indecisive  and 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly  con- 
clusive character  to  act  upon,  is  a  defect  sometimes  incident  to  scientific 
minds,  but  which,  wherever  it  exists,  renders  them  unfit  for  practical 
emergencies.  If  we  would  succeed  in  action,  we  must  judge  by  indi- 
cations which,  although  they  do  not  generally  mislead  us,  acaaetimaS' 
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do;  aad  must  make  up  as  iarn  po«iible  for  tbe  iBComplete  oonehiflm- 
ness  of  luiy  one  indicatioii,  b^  obtaining  otters  to  corroborate  it.  Th» 
principles  of  induction  applicable  to  approximate  generalisation- are 
therefore  a  not  less  important  subject  ox  inquiry,  duun  the  rules  for  the 
in^resti^ation  of  universal  truths;  and  might  reasonably  be  expected 
to  detain  us  almost  as  long,  were  it  not  that  these  principles  are  mere 
caroUaries  from  those  whwh  hare  been  already  treated  of. 

§  3.  There  are  two  sorts  of  c^es  in  which  we  are  forced  to  guide  ^ 
ourselves  by  generalasationB  m  the  imperfect  ibrm,  Most  A  are  B. 
The  first  is,  when  we  have  no  others ;  when  we  have  not  been  able  to 
cairy  oar  investigation  of  die  laws  of  the  phenonMna  ao^  iUrther; 
as  in  the  following  propositions:  Most  daik-eyed  pentone  have  dark 
hau*;  Most  sprin^^ contain  mineral  substances;  Most  stratified  fi>ntia- 
tions  contain  fossils.  The  importance  of  this  dbss  of  generalizatioas  is 
not  veiy  great ;  {or,  though  it  frequently  happens  that  we  see  no  re»- 
son  why  that  which  is  true  of  most  individuate  of  a  class  is  not  true  of 
the  remainder,  nor  are  able  to  bring  the  fonner  under  any  genesal 
description  which  can  disdngoish  them  from  the  latter,  yet  if  we  are 
willing  to  be  satisfied  with  proposidons  of  a  less  degree  of  generality, 
and  to  break  down  the  class  A  into  sub-classes,  we  may  generally 
obtain  a  collection  of  propositionB  exactly  true.  We  do  not  know  why 
most  wood  is  lighter  than  water,  nor  can  we  point  out  any  general 
property  which  discriminates  wood  that  is  lighter  than  water  from  that 
which  is  heavier.  But  we  know  exactly  what  species  are  the  one  and 
what  the  other.  And  if  we  meet  with  a  specimen  not  conformable  to 
any  known  species  (the  only  case  in  which  our  previous  knowledge 
a£rards  no  other  guidance  than  the  approximate  generalization),  we 
can  generally  mHne  a  specific  experiment,  which  is  always  a  safer 
resource. 

It  ofi»ner  happens,  however,  that  the  proposition.  Most  A  are  B,  is 
not  the  ultimatum  of  oiir  acienufic  progress,  though  the  knowledge  we 
possess  beyond  it  cannot  conveniently  be  brought  to  hear  upon  the 
particular  iostance.  In  such  a  case,  we  know  weU  enough  what  cir- 
cumstances reaQy  distinguish  the  portion  of  A  whicbhaye  the  attribute 
B  from  the  portion  which  have  it  not,  but  have  no  means,  or  nq  time, 
to  examine  whether  those  characteristic  circumstances  exist  or  not  m 
the  individual  case.  This  is  generally  the  sitoatioo  we  are  in  when 
the  inquiry  is  of  the  kind  called  moral,  that  is,  of  the  kind  which  have 
in  view  to  predict  human  actions.  To  enal^e  us  to  affirm  anything 
universally  concerning  the  actions  of  classes  of  men,  the  classifioatMHi 
must  be  grounded  upon  the  circumstances  of  their  mental  culture  and 
habits,  which  in  an  individual  case  are  seldom  exactly  known ;  and 
classes  grounded  on  these  distinctions  would  never  precisely  accord 
with  those  into  which  mankind  are  necessarily  diWded  for  social 
purposes.  All  propositions  which  can  he  fraxkied  respecting  the  actions 
of  men  as  ordinarily  classified,  or  as  classified  according  to  any  kind  of 
outward  indications,  are  merely  approximate.  We  can  only  say.  Most 
men  of  a  particular  (^,  profession,  country,  or  rank  in  society,  have 
such  and  such  qualities,  or.  Most  persons  when  placed  id  certain  011;- 
cumstances  act  m  such  and  such  a  way.  Not  that  we  do  net  in  general- 
know  well  enough  upon  what  causes  die  qualities  depend,  or  what  soct 
of  persons  they  are  who  act  in  tiiat  particular  way ;  out  we  have  «elr 
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dom  the  means  of  knowing  whether  any  individna]  petBon  has  been 
under  the  influence  of  those  causes,  or  is  a  person  of  that  particular 
wxt.  We  could  replace  the  approximaite  generalizations  by  proposi- 
tions universally  true;  but  these  would  hardly  ever  be  capable  of 
being  applied  to  practice.  We  should  be  sure  of  our  majors,  but  we 
should  not  be  aole  to  get  minors  corresponding  to  them:  we  are 
forced  therefore,  to  draw  our  conclusions  from  coarser  and  more  fallible 
indications. 

§  4.  Froceedinff  now  to  consider,  what  is  to  be  regarded  as  suf- 
ficient evidence  of  an  approximate  generalization ;  we  can  have  no 
difficulty  in  at  once  reco^izing  that  when  admissible  at  all,  it  is  ad- 
missible only  as  an  empirical  law.  Propositions  of  the  form,  Every 
A  is  B,  are  not  necessarily  laws  of  causation,  or  ultimate  uniformitiea 
of  coexistence ;  propositions  like  Most  A  are  B,  cannot  be  so.  Propo- 
sitions hitherto  round  true  in  every  observed  instance,  may  yet  be  no 
necessary  consequence  of  laws  of  causation  or  of  ultimate  uniformities, 
and  unless  they  are  so,  may,  for  aught  we  know,  be  false  beyond  the 
Umiti  of  actual  observation :  still  more  evidently  must  thiA  be  the  case 
with  propositions  which  are  only  true  in  a  mere  majority  of  the  ob- 
served instances. 

There  is  some  difference,  however,  in  the  degree  of  certainty  of  the 
proposition,  Most  A  are  B,  according  as  that  approximate  generaliza- 
tion composes  the  whole  of  our  knowledge  of  the  subject,  or  not. 
Suppose,  first,  that  the  former  is  the  case.  We  know  only  that  most 
A  are  B,  not  why  they  are  so,  nor  in  what  respect  those  which  are, 
differ  from  those  which  are  not  How  then  did  we  learn  that  most  A 
are  B 1  Precisely  in  the  manner  in  which  we  should  have  learnt,  had 
such  happened  to  be  the  fact,  that  all  A  are  B.  We  collected  a  num- 
ber of  instances  sufficient  to  eliminate  chance,  and  having  done  so, 
compared  the  number  of  instances  in  the  affirmative  with  the  number  in 
the  negative.  The  result,  like  other  unresolved  derivative  laws,  can  be 
relied  on  solely  within  the  limits  not  only  of  place  and  time,  but  also  of 
circumstance,  under  which  its  truth  has  been  actually  observed ;  for 
as  we  are  supposed  to  be  ignorant  of  the  causes  which  make  the 
proposition  true,  we  cannot  tell  in  what  manner  any  new  circumstance 
mignt  perhaps  affect  it.  The  proposition.  Most  judges  are  inaccessi- 
ble to  bribes,  would  be  fbund  true  of  Englishmen,  Frenchmen,  Ger- 
mans, North  Americans,  and  so  forth  ;  but  u  on  this  evidence  alone  we 
extended  the  assertion  to  Orientals,  we  should  step  beyond  the  limits, 
not  only  of  place  but  of  circumstance,  within  which  the  fact  had  been 
observed,  and  should  let  in  possibilities  of  the  absence  of  the  deter- 
mining causes,  or  the  presence  of  counteracting  ones,  which  might  be 
fttal  to  the  approximate  generalization. 

In  the  case  where  the  approximate  proposition  is  not  Ae  ultimatum 
of  our  scientific  knowledge,  but  only  the  most  available  form  of  it  for 
our  practical  guidance  ;  where  we  know  not  only  that  most  A  have  the 
attribute  B,  but  also  the  causes  of  B,  or  some  properties  by  which  the 
portion  of  A  which  has  that  attribute  is  distinguished  from  the  portion 
which  has  it  not ;  we  are  rather  more  favorably  situated  than  in  the 
preceding  case.  For  we  have  now  a  double  mode  of  ascertaining 
whether  it  be  true  that  most  A  are  B ;  the  direct  mode,  as  before, 
and  an  indirect  one,  that  of  examining  whether  the  proposition  admits 
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of  being  deduced  from  the  known  cause,  or  from  the  known  criterion^ 
of  B.  Let  the  question,  for  example,  be.  Whether  most  Scotchmen 
can  read  1  We  may  not  hare  observed,  or  received  the  testimony  of 
others  respecting,  a  sufficient  number  and  variety  of  Scotchmen  to 
ascertain  this  fact ;  but  when  we  consider  that  the  cause  of  being  able 
to  read  is  the  having  been  taught  it,  another  mode  of  determining  the 
question  presents  itself,  namely,  by  inquiring  whether  most  Scotchmen 
have  been  sent  to  schools  where  reading  is  eflfbctually  taught.  Of 
these  two  modes,  sometimes  one  and  sometimes  the  other  is  the  more 
available.  In  some  cases,  the  frequency  of  the  effect  is  the  more  ac- 
cessible to  that  extensive  and  varied  observation  which  is  indispensable 
to  the  establishment  of  an  empirical  law ;  at  other  times,  the  frequency 
of  the  causes,  or  of  some  collateral  indications.  It  commonly  happens 
that  neither  is  susceptible  of  so  satisfactory  an  induction  as  could  be 
desired,  and  that  the  grounds  on  which  the  conclusion  is  received  are  . 
compounded  of  both.  Thus  a  man  may  believe  that  most  Scotchmen 
can  read,  because,  so  far  as  his  in£ofnnation  extends,  most  Scotch- 
men have  been  sent  to  school,  and  most  Scotch  schools  teach  reading 
effectually;  and  also  because  most  of  the  Scotchmen  whom  he  has 
known  or  heard  of,  could  read ;  though  neither  of  these  two  sets  of 
obeervations  may  by  itself  fulfill  the  necessary  conditions  of  extent  and 
varietT. 

Although  the  approximate  generalization  may  in  most  cases  be 
indispensable  for  our  guidance,  even  when  we  know  the  cause,  or 
some  certain  mark,  of  the  attribute  predicated ;  it  needs  hardly  be 
observed  that  we  may  always  replace  the  uncertain  indication  by  a 
certain  one,  in  any  case  in  which  we  can  actually  recognize  the  ex- 
istence of  the  cause  or  mark.     For  example,  an  assertion  is  made 
by  a  witness,  and  the  questi(Hi  is,  whether  to  believe  it.    If  we  do  not 
look  to  any  of  the  individual  circumstances  of  the  case,  we  have 
nothing  to  direct  us  but  the  approximate  generalization,  that  truth 
is  more  common  than  fidsehood,  or,  in  other  words,  that  most  per- 
sons, on  most  occasions,  speak  trudi.     But  if  we  consider  in  what 
circumstances  the  cases  when  truth  is  spoken  differ  from  those  in 
^  which  it  is  not,  we  find,  for  instance,  the  following :  the  witness's  being 
an  honest  man  or  not ;  his  being  an  accurate  observer  or  not ;   his 
having  an  interest  to  serve  in  the  matter  or  not     Now,  not  only  may 
we  be  able  to  obtain  other  approximate  generalizations  respecting  the 
degree  of  frequency  of  these  various  possibilities,  but  we  may  know 
vrhieh  of  them  is  positively  realized  in  the  mdividual  case.     That  the 
witness  has  or  has  not  an  interest  to  serve,  we  may  know  directly; 
and  the  other  two  points  indirectly,  by  means  of  marks ;  as,  for  ex- 
ample, fixmi  his  conduct  on  some  former  occasion ;  or  fix>m  his  rep- 
utation, which,  though  not   a  sure  mark,  a£R>rds  an  approximate 
generalization  (as,  for  instance,  Most  persons  who  are  reputed  honest 
by  those  vnth  whom  they  have  had  fi^quent  dealings,  are  really  so,) 
which  ^preaches  nearer  to  an  universal  truth  than  the  approximate 
general  proposition  with  which  we  set  out,  viz..  Most  persons  on  most 
occasions  speak  truth. 

As  it  seems  unnecessary  to  dwell  any  further  upon  the  question  of 
die  evidence  of  approximate  generalizations,  we  shall  proceed  to  a  not 
lees  important  topic,  that  of  the  cautions  to  be  observed  in  arguing 
£rom  these  incompletely  universal  propositions  to  particular  cases 
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l^0B6uJiBatioii  to  an  ladrnduiil  inetitnf,  this  fugrti—  psesantt  no  dffi- 
culty.  If  the  ]»iiopaiitioii,  Moit  A  ai»  B,  tms  been  enablisfaed,  bj  a 
.eu£cieat  iBdnetion,  ae  an  empuieel  lanr,  we  nay  eonelude  that  any 
particular  A  is  B^  with  a  'probability  'prapoitioiieid  to  'die  preponder- 
ance of  the  nniaber  ofaffinaatm  infltanoes  over  like  nunbOT  or  exeep- 
tions.  If  it  has  bean  fovnd  twactiaable  to-attain  auBoeneal  precisioii 
in  the  data,  a  correfpondiiig  M^we^  ef  preeinon  may  be  giroB  to  Ae 
evaluation  oi  the  dbattoes  of  ennor  in  the  eODohisiabk  n  it  can  lie 
estaWshed  as  an  empBrieal  law  tibat  nine  out  of  every  ten  A  are  B, 
there  vrili  be  one  ehance  in  ten  of  evror  m  aaanmhig  that  any  A,  mit 
iudiTidaally  known  to  us,  is  a  B  e  but  this  of  course  hoUb  only  within 
the  UmitB  of  time,  place,  and  drcunstanee,  endneeed  in  the  obeerra- 
tions,  and  therefore  cannot  be  conated  upen-for  any  sab-dass  or  variety 
of  A  (or  fix*  A  in  any  set  of  exteinai  oiroanfltences)  which  were  not 
incloded  in  the  average*  It  must  be  added,  that  we  can  onlj  guide 
ouxselveB  by  the  proposition*  Nine  out  of  everr  ten  A  a»e  B,  in  cases 
of  which  we  know  nothing  except  that  they  fall  within  die  class  A. 
For  a  we  know,  o£  any  particular  fustaaee  «,  ttdt  only  that  it  ftHs 
under  A,  but  to  what  species  or  variety  of  A  it  belongs,  we  shidl 
generally  eir  in  applying  to  4  the  aTerage  struck  for  the  whole  gemia, 
S:om  which  the  average  correspondine  to  that  species  alone  would,  in 
all  probability,  materuilly  differ.  And  so  if  «,  instead  of  being  a  par- 
tioidar  sort  of  instance,  is  an  instance  knofwn  to  be  under  die  influenee 
of  a  particular  set  of  aircumsiances.  Tbe  presmnptlMa  drawn  fivm 
the  numerical  propoitioBS  in  the  whole  genus  woiiid  prcbably,  in  such 
a  caaa^  ovAj  mislead.  A  general  average  should  only  be  applied  to  ^ 
caae  which  is  neither  known^nor  can  be  presumed,  to  be  other  than  an 
average  case.  Such  averages,  dierefbve,  are  commonly  of  Httie  use 
for  the  practical  guidance  of  any  affiurs  bat  those  wfaidh  conecm  large 
numbers.  TaUes  of  the  chaaeee  of  life  are  useful  to  inaorance  offices, 
but  they  go  a  very  little  way  towards  infotming  aay  one  of  the  chances 
of  his  own  life,  or  any  other  life  in  whidi  he  is  interested,  since  almost 
every  life  is  eithor*  better  or  woise  dian  die  average.  SucAi  averages 
can  only  be  considered  as  supplying  die  fimt  term  in  a  aeries  of  ap- 
proximations; the  subseqaent  tenne  proceeding  upon  an  appreciation 
of  tbe  circumstances  helMiging  to  the  particular  case. 

I  6.  From  the  appMoaden  of  a  single  approximate  generatizadon  to 
individual  casep,  we  proceed  to  the  application  of  two  or  more  of  them 
together  to  the  saaae  case. 

when  a  judgment  appKed  to  an  individual  instance  is  grounded 
Uffm  two  approxiisate  generalisations  taken  in  eonjuncttion,  die  prop- 
ositions may  codp«n(te  towards  the  result  in  twomflferent  ways,  in 
the  one,  each  proposidon  is  separatrty  appHMfcle  to  the  ease  in  hand, 
and  our  object  in  combining  diem  is  to  gite  to  the  eonduanon  in  that 
.  particular  case  the  double  probabiEt^  arismg  from  the  two  proposidons 
senaxately.  This  may  be  called  joining  two  probabilities  by  way  of 
Aadidon;  and  the  result  is  a  probability  greater  than  either.  The 
other  mode  is,  when  only  one  of  the  propositions  is  diiecdy  applicable 
to  the  case,  the  second  being  only  applicable  to  it  by  vivtue  of  the 
applicauon  of  the  first.  This  is  joining  two  probabilitieB  by  way  of 
Ueducdon ;  the  result  of  which  is  a  leas  porobabiHi^  ^an  either.     The 


Digitized  by 


Google 


APPmoXlHAMi'tfBmHUIUZATlONB.  SBT 

M*  q£  th*  ftst  atfgnimnt  k»  Bbst.A  am  B;  aoflt  G  are  B;  this 
Ui^g  ia  both  an  Ai  miL  a  C ;:  thovoifote  it  m  pitiably  a  B^  The  type 
of  the  aecoad^is^  Mote  A.are  B;.itKi0tOara- A;  tkis  ia  aC;  therofore 
iti»  probably  an  A,  tberafire  it  ia  probably  a  B»  The  fiiBt  la  exem* 
plifie4;^aKi  w»  prarre  a  fact  by  tlia  tastttnaoy  of  two  uoeomiected 
wtowaaea;  the  aeoondi  whea.  we  addaaa  (nly  t&e  teatiinoBy  of  one 
wkneaa  that  he  haa^heard  the  thiag  aaaerted  ^  aaother.  Or  wgain, dn 
the  first- mode  it  auiy  be  argued  tliat  the  ascofled,  committed  the  erimet 
becauae  he^  oenaeated  hiinaeliv  and  beeaaea  haa  dothea  were  atained 
with  blood;  in  liie  aecond,  thaoba  oommitlsd.it  becauae  he>waahedor 
biutit  hia.clothee^  ^^cb  iauaaf^Med  to  render  it  probable  that  they 
^ae.  atained  with.  Ueod.  lattoad  «niy  ai  two  Ikika^  aa  in  these 
inatanoes,  we  may  avppoae  chains  o£  any  leogfih.  A  Gbai»  of  the 
fotm»r  kind  waa  teraaeo  byMir.  Bentham^  9  aetf«eonK>boratii/»  chain 
o£  evidenee;.  the  aeooadv  a aetf'infiiiaatiTe  dudn. 

When  appnnanuae  gteneeaHaatioav  afe  poiaied  by  way  of  addition^  it 
ia<  eaaily  aeen  fsQo»  the  theory  of  probalnlHiea  laid  dimm  ia  a  foimer 
chapter,  in  what  manner  each  of  taemadda  to  die  prebabilikyof  aeoD-* 
clamoawbidiha»lfhelvarvaMof4iiem<alL  Iftwoofevery^reeAareB, 
aad  thnee  of  e?ocy  fboF  C  are  B^.  Ae  pvobabiMty  that  aomelhmg;  which 
ie  both<an  A  tad  a>G  ia  a  B^  will  be  maae  than-  two  kk  three,  or  diaa 
tiinee  infiiiir;  Of  erei^y  twekre  thnga  which  ave  A,  aU  except  foor 
ave-B/  by  tba  aoppoaidon;  and  if  te  wbolb  twdve^  and  oonae^ueotiy 
thoae  four,  have  the  ebamctdra  of  C  fikawiaor  threemoie  wil  be  Bon 
tllatjarouBd;  Theaafere^  ooi;  of  Hwelve  wUcbaveboth  Aaad  C,.^ifiea: 
axe  o.  To  atete  the  argfuneot  in  anotber  way ;  a  Iftiine  whidi  iaboth 
A  and  C;  but  which  i^not  B,  ia  fimnd  in  oaly  one  of  tbaee  aeotiona 
ofdwokaa  A,  andiin  onlvoneofifoaraeotianaof  tfaedaaaC;  but  thia 
iS^mth'  of  G  bein!^-  apmoad  over  the*  whole  ef.  Aindiacfeinnaately,  oaly 
one-tJuDd  part  of  it  (er  one4r«vidfth  of  the  whole  number)  beknga  €o  the 
tbicd  6eetion<of  A;  theidbtw  a  thing  wiiiah  ia  not  Bocmim  oiAy  once» 
aoMHigp  twelfie  duaga  wfaiebave  bolb  A  and  01  Theargiunent woidd, 
m  the  langui^  of  tbe  doctrine  of  ehanoea,  be  liiul'  eaqpteaied  »2-4he 
akanoe  ihat  aa^Aia  net  Bia  h  the  chance  that  aO  ia^ot  B  i»|«  hmee 
if  tte  thing  be  botinancA  and  a  C  the  chance  ia  \  of}  st:  ^. 

Thia  avguaaeBt praaappoaea  (tm  the  reader  i/nll^ devdytlenbam  re- 
nwusked)  tint  tbe  pvobabilttMi  aciaiag^  fi'oia  A  and  G  ava  mdepeadent 
06  <»ne' another*.  There  muat  not  \^  anyauch  connexion  between' A 
anad*  G,  thatwheu'  a*  thing  beknga  to  theone  daaa  it  wiB  thevafere 
boksagito  the  oAien,  or  e«ant  have  a.  greater  ^chance  of  doing  ao^  Slae 
the  fourth  section  of  0,  instead  of  being  equally  diatribut^  over  the 
three  aactioaa<^  A,  uig^be  aommaed  in  greater  psopenion^  or  even 
wholly*  iaitfaethkd  aeotion ;  in  wlach  laat  caae  tbenpeababiHty  ariaing 
tbom  A  and  G  together  wieoid  be  no  greater  than  that  aakiag  froaa  A 
aloaia. 

t  'Vnieaappieedmato  geneniisatmu  are  joined: together  in- the  other 
naodLe,  that.of  deduction,  liha  degree  of  pn^Mbility  ef  the  inlbvaaoer  im 
aaasdof  ineveaaing,  dhniaiahea  at  each  atep;  From  two  sueh  pvem* 
irtpqn  aa  Moat  A  ace  B,  Moat  B  are  G,,wie  cannot  withaertaiiity  cooclade> 
that  even  a  single  A  is  0 ;  for  the  whole  of  the  partien^of  A  «4iicb  ini 
«ny  ^tray  fidla  aadar  B,«maQr,  perhapa,  becompriaed  in^theo^ceptional 
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part  of  it.  Stin,  the  two  propoaitionfl  in  qnefedon  afibrd  an  appreciable 
probability  that  any  given  A  ib  C,  provided  the  average,  on  which  the 
second  proposition  ia  grounded,  was  taken  fairly  with  reference  to  the 
fiiat ;  provided  the  proposition  Most  B  are  C  was  arrived  at  in  a  man* 
ner  leaving  no  suspicion  that  the  probability  arising  from  it  is  pcher- 
wise  than  &irly  distributed  over  the  section  of  B  which  belongs  to  A. 
For  although  the  instances  which  are  A  may  be  all  in  the  minority, 
they  may,  also,  be  aU  in  the  majority  ;  and  the  one  possibility  is  to  be 
set  against  the  other.  On  the  whole^  the  probabOity  arising  firom  die 
two  propositions  taken  together  will  be  correctly  measured  by  die 
probability  arising  from  the  one,  abated  in  the  ratio  of  that  arising 
from  the  other.  If  nine  out  of  ten  Swedes  have  light  hair,  and  eiefat 
out  of  nine  inhabitants  of  Stockholm  are  Swedes,  the  probability 
arisine  from  these  two  propositions,  that  any  given  inhabitant  di  Stock- 
holm IS  light-haired,  will  amount  to  eight  in  ten ;  although  it  is  rigor- 
ously possible  (however  improbable)  that  the  whole  Swedish  popula* 
lation  of  Stockholm  may  belong  to  Uiat  tenth  section  of  the  people  of 
Sweden  who  are  an  exception  to  the  rest. 
.  If  the  premisses  are  known  to  be  true  not  of  a  bare  majority,  but  of 
nearly  the  whole,  of  their  respective  subjects,  we  may  go  on  joining 
ooe  such  proposition  to  another  for  several  steps,  before  we  reach  a 
conclusion  not  presumably  true  even  of  a  m^onty.  The  error  of  the 
conclusion  will  amount  to  the  aggregate  of  the  errois  of  all  the  prem- 
isses. Let  the  proposition,.  Most  A  are  B,  be  true  of  nine  in  ten ;  Most 
B  are  C,  of  eight  in  nine :  then  not  only  will  one  A  in  ten  not  be  0, 
because  not  B,  but  even  of  the  nine-tenths  which  are  B,  only  eight- 
ninths  will  be  C :  that  is,  the  cases  of  A  which  are  C  will  be  only 
I  of  j^,  or  four-fifths.  Let  us  now  add  Most  C  are  D,  and  suppose 
this  to  be  true  of  seven  cases  out  of  eight ;  the  piwortion  (^  A  whidi 
is  D  will  be  only  f  of  |  of  yV»  ^^  tV*  Thus  the  probability  progressively 
dwindles.  The  experience,  however,  on  which  our  approximate  gen« 
eralizationa  are  pounded,,  has  so  rarely  been  subjeetedto,  or  admits  of, 
accurate  numerical  estimation,  that  we  cannot  in  general  apply  any 
measurement  to  the  diminudon  of  probability  which  takes  place  at 
each  illation;  but  must  be  content  with  remembering  diat  it  does 
diminish  at  every  step,  and  that  unless  the  premisses  approach  very 
nearly  indeed  to  being  universal  truths,  the  conclusion  after  a  very  few 
steps  is  worth  nothing.  A  hearsay  of  a  hearsay,  or  an  argument  from 
presumpdve  evidence  depending  not  upon  immediate  marks  but  upon 
marks  of  marks,  is  worthless  at  a  very  few  removes  from  the  first  stage. 

§  7.  There  are,  however,  two  cases  in  which,  reasonings  depending 
upon  approximate  generalizadons  may  be  carried  to  any  lenffth  we 
p^ase  with  as  much  assurance,  and  are  as  stricdy  scientific,  as  if  they 
were  composed  of  universal  laws  of  nature.  Both  these  cases  are  ex« 
cepdons  of  the  sort  which  are  currently  said  to  prove  the  rule..  The 
approximate  generalizadons  are  as  suitable,  in  the  cases  in  question, 
for  purposes  of  ratiocination,  as  if  diey  were  complete  generahsations, 
because  diey  are  capable  of  being  transformed  into  complete  general- 
isations  exacdy  equivalent. 

First :  If  die  approximate  generalization  is  of  the  class  in  which  our 
reason  for  stopping  at  the  approximation  is  not  die  impossibility,  but 
only  die  inconvenience,  of  going  further;  if  we  are  cognizant  of  the 
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character  wMcli  distingaiiifaes  the  cases  that  accord  with  the  generali* 
satton  from  those  which  are  exceptions  to  it ;  we  may  then  substitute, 
for  the  approximate  proposition,  an  universal  proposition  with  a  pro- 
viso. The  proposition.  Most  persons  who  have  uncontrolled  power 
employ  it  ill,  is  a  generalization  of  this  class,  and  may  be  transforuMd 
into  the  fcdlowine : — All  persons  who  have  uncontrolled  power  employ ' 
it  ill,  provided  they  are  not  persons  of  unusual  strength  of  judgment 
and  will,  and  con&rmed  habits  of  virtue.  The  proposition,  carrying 
the  hypothesis  or  proviso  with  it,  may  then  be  dealt  with  no  longer  as 
an  approximate,  but  as  an  umvereal  proposition;  and  to  whatever 
mimber  of  steps  the  reasoning  may  reach,  the  hypotiiesis,  being  carried 
forward  to  the  conclusion,  will  exactly  indicate  how  &r  Uiat  conclusion 
is  from  being  applicable  universally.  If  in  the  course  of  the  argument 
other  approximate  generalizations  are  introduced,  each  of  them  being 
in  like  manner  expressed  as  an  universal  proposition  with  a  condition 
annexed,  the  sum  of  all  the  conditions  will  appear  at  the  end  as  the 
sum  of  all  the  errors  which  afiect  the  conclusion.  Thus,  to  the  propo- 
sition last  cited,  let  us  add  the  following : — All  absolute  monarchs  have 
uncontrolled  power,  unless  their  position  is  such  thfit  they  need  the 
active  support  of  their  subjects  (as  was  the  case  with  Queen  Elizabedi, 
Frederick  of  Prussia,  and  others).  Combining  these  two  propositions 
we  can  deduce  from  them  an  universal  conclusion,  which  will  be  sub- 
ject to  both  the  hypotheses  in  the  premisses :  All  absolute  monarchs 
employ  their  power  ill,  unless  their  position  makes  them  need  the 
active  support  of  their  subjects,  or  ttmess  they  are  persons  of  unusual 
strength  of  judgment  and  will,  and  confirmed  habits  of  virtue.  It  is  of 
no  consequence  how  rapidly  the  errors  in  our  premisses  accumulate^ 
if  we  are  able  in  this  manner  to  record  each  error,  and  keep  an  account 
of  the  aggregate  as  it  swells  up. 

Secon£y :  there  is  a  case  in  which  approximate  propositions^  even 
without  our  taking  note  of  the  conditions  under  which  they  are  not 
true  of  individual  cases,  are  yet,  for  the  purposes  of  science,  universal 
ones ;  namely,  in  the  scientific  inquiries  which  relate  to  the  properties 
not  of  individuals,  but  of  multitudes.     The  principal  of  these  is  the 
science  of  politics,  or  of  human  society.     This  science  is  principally 
concerned  with  the  actions  not  of  solitary  individuals,  but  of  masses  ( 
with  the  fortunes  not  of  single  persons,  but  of  communities.    For  the 
statesman,  therefore,  it  is  generally  enough  to  know  that  most  persons 
act  or  are  acted  upon  in  a  particular  way ;  since  his  speculations  and 
his  practical  airan^ements  refer  almost  exclusively  to  cases  in  which 
the  whole  community,  or  some  large  portion  of  it,  is  acted  upon  aC 
once,  and  in  which,  therefere,  what  is  done  or  felt  by  fnasi  perscMis 
determines  the  result  produced  by  or  upon  the  body  at  large.    lie  can 
get  on  well  enough  with  approximate  generalizations  on  human  nature^ 
since  what  is  true  approximately  of  all  individuals  is  true  absolutely  of 
all  masses.    And  even  when  the  operations  of  individual  men  have  a 
part  to  play  in  his  deductions,  as  when  he  is  reasoning  of  kings,  or 
other  single  rulers,  still  as  he  is  providing  for  indefinite  duration,  in- 
volving ftn  indefinite  succession  of  such  individuals,  he  must  in  general 
both  reason  and  act  as  if  what  is  true  of  most  persons  were  true  of  alL 
The  two  kinds  of  considerations  above  adduced  are  a  sufficient 
lefutation  of  the  popular  error,  that  speculations  on  society  and  govern- 
ment, as  resting  upon  merely  probable  evidence,  must  be  inferior  in 
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eeitaint^r  and  acientifio  accuracy  to  the  condcuionfl  of  what  sre  called 
Uie  exact  scieocesy  and  leas  to  be  relied  upon  in  practice.  There  are 
Feasons  enough  why  the  moral  Bciences  must  remain  inferior  to  at  leaat 
the  more  perfect  of  the  physical ;  why  the  laws  of  their  more  complih 
oated  phenomena  cannot  be  so  completely  deciphered,  nor  the  phe- 
nomena predicted  with  the  same  degree  of  assurance.  But  though  we 
cannot  attain  to  so  many  truths,  there  is  no  reason  that  those  we  can 
attain  should  deserve  less  reliance,  or  have  less  of  a  scientific  character. 
Of  this  topic,  however,  we  shall  treat  more  systematically  in  the  con* 
chiding  Book,  ta  which  place  any  further  consideration  of  it  must  be 
dfi&Rod» 


CHAPTER  XXIV. 

OP  TAB  RBMAQfmo  LAWS  OP  NATUXX. 

§  1.  In  the  first  Book  we  found  that  all  the  assertions  which  can  be 
conveyed  by  language,  express  some  one  or  more  of  five  different 
thinga:  Existence;  Order  in  Place ;  Order  in  Time;  Causation;  and. 
Resemblance.*  Of  these,  Causation,'in  our  view  of  the  subject,  not- 
being  fundamentally  different  from  Order  in  Time,  the  five  mecies  of 
Dossible  assertions  are  reduced  to  four.  The  propositions  which  affirm 
Utder  in  Time,  in  either  of  its  two  modes.  Coexistence  and  Succession, 
have  formed,  thus  far,  the  subject  of  the  present  Book.  And  we  have 
now  concluded  the  exposition,  so  far  as  it  falls  within  the  limits 
assigned  to  this  work,  of  the  nature  of  the  evidence  on  which  these 
propositionfr  rest,  and  the  processes  of  investigation  by  vdiich  they  are 
oisoovered  and  proved.  There  remain  three  classes  of  facts :  Exist* 
ence.  Order  in  Place,  and  Resemblance ;  in  regard  to  which  the  same 
^estions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be  said.  Existence  in. 
general,  is  a  subject  not  for  our  science,  but  for  the  higher  metapfaysios* 
To  determine  what  things  can  be  reco^ized  as  ivaUy  existing,  mde«> 
j»endently  of  our-  own  sensible  or  other  mipresaiona,  and  in  what  mean* 
ing  the  term  is,  in  that  case,  predicated  of  them,  belongs  to  the  oon» 
si&ration  of  *'  Things  in  themselves,''  from  which,  throughout  this 
work,  we  have  as  much  as  possible  kept  aloofi  Existence,  so  fiur  as: 
Logic  is  concerned  about  it, has  reference  only  to  phenomena ;  to  actual, 
or  possible,  states  of  external  or  internal  consciousness,  in  ourselves  or 
others.  Feelings  of  sensitive  beings,  or  possibilities  of  havin?  such: 
feelings,  are  the  only  things  the  existence  of  which  can  be  a  subject  ofi 
loffieid  induction,  because  the  only  things  of  which  die  existence  in 
individual  cases  can  be  a  subject  of  experience. 

It  is  true  that  a  thing  is  said  by  us  to  exist,  even  when  it  is  absent, 
and  therefore  is  not  and  cannot  be  perceived.  But  even  then,  its  exists 
•nee  is  to  us  only  another  word  for  oar  conviction  that  we  should  per- 
il on  a  ceitain  supposition;  if  we  were  placed  in  the  needful 

•  Supra,  70. 
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.cifcaiQBtaBoeft  oftiHMi  «iid  place,  and  endowed  with  tlie  heedfiil  perfee* 
tkm  of  OTgana.  My  belief  dtat  die  Emperor  of  China  enalB,  is  nmplj 
nty  belief  that  if  I  were  transported  to  the  imperial  palaoe,  or  some 
olber  locality  in  PekiB,  I  Bhomd  see  him.  My  belief  that  Julias  Oao* 
ear  existed,  is  my  beliel^  that  I  should  haireseen  him  if  I  had  beenpre»- 
eat  in  the  field  of  FharaaUa,  or  in  the  senate-house  at  Ridoie.  When 
I  beheve  that  sIbm  exist  beyond  liie  utmost  range  of  my  vision,  thougk 
assisted  by  the  most  poweirol  telescopes  yet  invented,  my  beli^,  philo^ 
sophically  expressed,  is,  that  with  still  better  telescopes,  if  such  existed, 
I  could  see  them,  as  that  they  may  be  perceived  by  beings  less  remeta 
&om  them  in  space,  or  whose  capacities  of  perception  are  superior  tv 
mine* 

The  existence,  thereforei,  of  a  phenomenen»  is  but  another  w«Md  fer 
its  being  perceived,  or  for  the:  mSBrred  possibility  of  perceivhig  it.. 
When  the  phenomenon  is  within  the  nmge  of  present  observation,  by* 
mesent  observation  we  assure  onxselves  of  its  existence ;  when  it  is> 
beyond  that  range;  and  is,  therefore,  said  to  be  absent,  we  infer  its; 
^dstence  firom  marks  or  evidences.  But  what  can  these  evidences  be  T 
Other  phenomena;  assertained  by  induction  to  be  connected  with  the 
giyen  phenomenon,  either  in  the  way  of  succession  or  <^  coexistence. 
The  smiple  existence,  therefore,  of  an  individual  phenomenon,  whenr 
not  direetly  perceived,  is  inferred  from  some  inductive  law  of  suocesr* 
aion  or  coexistenoe :  and  is  consequently  not  amenable  to  any  peculiar 
inductive  principles.  We  jprovethe  existence  of  a  thing,  by  proving  that 
it  is  connected  by  succession,  or  coexistence  with  some  known  thmg. 

With  respect  to.^eJi^aZ  propositions  of  this  class,  that  is,  which  affirm 
die  bare  fact  of  existence,  they  have  a  peculiarity  which  renders  the: 
logical  treatment  of  them  a  veiy  easy  matter ;  they  are  sen^ralizadonst 
which  are  sufficiently  proved  by  a  single  instance.  That  ghosts,  or 
tinicoms,  or  sea-serpents  exist,  would  be  fully  established  it  it  could, 
be  ascertained  positively  that  such  things  had  been  even  once  seen.. 
Whatever  has  once  happened,  is  capable  of  happening  again ;  the  only 
question  relates  to  the  conditions  under  which  it  happens. 

So  far,  therefore;  as  relates  to  simple  existence,  the  Inductive  Logic 
has  no  knots  to  unue.  And  we  may  proceed  to  the  remaining  two  of 
the  great  classes  into  which  facts  have  oeen  divided ;  Eesemblimoe,  and 
Order  in.  Space. 

§  2.  Besemblance  and  its  opposite,  except  in  the  case  in  which  they 
assume  the  names  of  Equality  and  Inequality,  are  seldom  regarded  as 
.  objects  of  science ;  they  are  supposed  to  be  perceived  by  simple  appnh^ 
hrasion ;  by  merely  applying  our  senses  or  directing  our  attention  to 
the  two  objects  at  once,  or  in  immediate  succession.  And  this  simul- 
taneous or  virtually  simultaneous  application  of  our  faculties  to  the  two 
things  which  ajse  to  be  compared,  does  necessarily  constitute  the  ultii- 
mate  appeal,  wherever  such  application  is  practicable.  But  in  most 
oasest  It  is  not  practicable  :  the  objects  cannot  be  brought  so  dosely  * 
together  that  the  feeling  of  their  resemblance  (at  least  a  complete  &el- 
ing  of  it)  directly  arises  m  the  mind.  We  can  only  compare  each  of  dienr 
With  some  third  object  capable  of  being  transported  from  one  to  the  other. 
And  besides,  even  when  the  objects  can  be  brought  into  immediate, 
juxtaposition,  their  resemblance  or  difference  is  but  imperfectly  known 
to  us  unless  we  have  compared  them  minutely,  part  by  part.  Until 
Zz 
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this  has  been  done,  things  in  reality  very  dissimilar  often  appear  undis- 
guishably  alike.  Two  Unas  of  very  unequal  length  will  appear  about 
equal  when  lying  in  diflferent  directions ;  but  place  them  parallel,  with 
their  fhrther  extremities  even,  and  if  you  look  at  the  nearer  extremities, 
their  inequality  becomes  a  matter  of  direct  perception. 

To  ascertain  whether,  and  in  what,  two  phenomena  resemble  or  dif- 
fer, is  not  always,  therefore,  so  easy  a  thing  as  it  might  at  first  appear. 
When  the  two  cannot  be  brought  into  juxtaposition,  or  not  so  that  the 
observer  is  able  to  compare  their  several  parts  in  detail,  he  must  em- 
ploy the  indirect  means  of  reasoning  and  general  propositions.  When 
we  cannot  brine  two  straight  lines  together,  to  determine  whether  they 
are  equal,  we  do  it  by  the  phvsical  aid  of  a  foot  role  applied  first  to 
one  and  then  to  the  other,  and  the  logical  aid  of  the  general  proposition 
or  formula,  "  Things  which  are  equu  to  the  same  thing  are  equal  to 
one  anodier."  The  comparison  of  two  things  through  tibe  intervention 
of  a  third  thing,  when  their  direct  comparison  is  impossible,  is  the  ap' 
propriate  scientific  process  for  ascertaining  resemblances  and  dissimi- 
larities, and  is  the  sum  total  of  what  Logic  has  to  teach  on  the  subject 

An  undue  extension  of  these  views  induced  Locke  to  consider 
reasoning  itself  as  nothing  but  the  comparison  of  two  ideas  through 
the  medium  of  a  third,  and  knowledge  as  the  perception  of  the  agree- 
ment or  disagreement  of  two  ideas :  doctrines  which  the  CondiUac 
school  blindy  adopted,  without  the  qualifications  and  distinctions  with 
which  they  were  studiously  guarded  by  their  illustrious  author. 
Where,  indeed,  the  agreement  or  disagreement  (otherwise  called  re- 
semblance or  dissimilarity)  of  any  two  things  is  the  veir  matter  to  be 
determined,  as  is  the  case  particularly  in  the  sciences  of  quantity  and 
extension,  there  the  process  by  which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirectly  sought,  consists  in  comparing 
these  two  things  through  the  medium  of  a  third.  But  this  is  far  from 
being  true  of  all  inquiries.  The  knowledge  that  bodies  fall  to  the 
ground  is  not  a  perception  of  agreement  or  disagreement,  but  of  a 
series  of  physical  occurrences,  a  succession  of  sensations.  Locke's  defi* 
nitions  or  knowledge  and  of  reasoning  required  to  be  limited  to  our 
knowledge  of,  and  reasoning  about.  Resemblances.  Nor,  even  vdien 
thus  restricted,  are  the  propositions  strictly  correct;  since  the  com- 
parison is  not  made,  as  he  represents,  between  the  ideas  of  the  two 
phenomena,  but  between  the  phenomena  themselves.  This  mistake 
has  been  pointed  out  in  an  earlier  part  of  our  inquiry,*  and  we  traced 
it  to  an  imperfect  conception  of  what  takes  place  in  mathematics, 
where  very  often  the  comparison  is  really  made  between  the  ideas, 
without  any  appeal  to  the  outward  senses ;  only,  however,  because  in 
mathematics  a  comparison  of  the  ideas  is  strictly  equivalent  to  a  com- 
parison of  the  phenomena  themselves.  Where,  as  m  the  case  of  num- 
bers, lines,  and  figures,  our  idea  of  an  object  is  a  complete  picture  of 
the  object,  so  far  as  respects  the  matter  in  hand ;  we  can  of  course 
learn  from  the  picture,  whatever  could  be  learnt  from  the  object  itself 
by  mere  contemplation  of  it  as  it  exists  at  the  particular  instant  when 
the  picture  is  taken.  No  mere  contemplation  of  gunpowder  would 
ever  teach  us  that  a  spark  would  make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea  of  gunpowder  do  so  :  but  the  mere 

•  Sapra,  pp.  59, 154. 


Digitized  by 


Google 


KEMAIItlNO  I.AW8  OV  ItATU&E.  MS 

contemplation  of  a  straight  line  shows  that  it  cannot  inclose  a  space ; 
accordingly  the  contemplation  of  the  idea  of  it  will  show  the  same. 
AVIiat  takes  place  in  mathematics  is  thus  no  argument  that  the  com- 

Sanson  is  between  the  ideas  only.     It  is  always,  either  indirectly  or 
irectly,  a  comparison  of  the  phenomena. 

In  cases  in  which  we  cannot  bring  the  phenomena  to  the  test  of  Sirect 
inspection  at  ail,  or  not  in  a  matter  sufficiently  precise,  but  must  judge 
of  their  resemblance  by  inference  fitmi  cSher  resemblances  or  dissim^ 
ilaiities  more  accessible  to  obserration,  we  of  course  require,  as  in  all 
cases  of  ratiocination,  generalizations  or  formulae  applicable  to  the 
subject  We  must  reason  from  laws  of  nature ;  from  the  uniformities 
vrhich  are  observable  in  the  fact  of  likeness  or  unHkeness. 

§  3.  Of  these  laws  or  uniformities,  the  most  comprehensive  are 
those  supplied  by  mathematics ;  the  axioms  relating  to  equality,  ine- 

n^lty,  and  proportionality,  and  the  various  theorems  thereon  founded, 
these  are  the  only  Laws  of  Resemblance  which  require  to  be,  or 
which  can  be,  treated  apart.  It  is  true  there  are  innumerable  other 
theorems  which  affirm  resemblances  among  phenomena ;  as  that  the 
anffle  of  the  reflexion  o£  light  is  eqiuU  to  it  sangle  of  incidence  (equality 
bemg  merely  exact  resemblance  in  magnitude).  Again,  that  the 
heavenly  bodies  describe  eqtud  areas  in  equal  times ;  and  that  their 
periods  of  revolution  Bxe  proportional  (another  species  of  resemblance) 
to  the  sesquiplicate  powers  of  their  distances  from  the  centre  of  force. 
These  and  similar  propositions  affirm  resemblances,  of  the  same  nature 
with  those  asserted  in  the  theorems  of  mathematics :  but  the  distinction 
is,  that  the  propositions  of  mathematics  are  true  of  all  phenomena 
whatever,  or  at  least  without  distinction  of  origin ;  while  the  truths  in 
question  are  affirmed  only  of  special  phenomena,  which  originate  in  a 
certain  way ;  and  the  equidities,  proportionalities,  or  other  resemblances, 
which  exist  between  such  phenomena,  must  necessarily  be  either  de- 
rived from,  or  identical  with,  the  law  of  their  origin — ^the  law  of  caus- 
ation on  which  they  depend.  The  equality  of  the  areas  dAcribed  by 
the  planets,  is  derived  from  the  laws  of  the  causes ;  and,  imtil  its  deri- 
vation was  shown,  it  was  an  empirical  law.  The  equality  of  the  angles 
of  reflexion  and  incidence  is  identical  with  the  law  of  the  cause ;  for 
the  cause  is  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface, 
and  the  equality  in  question  is  the  very  law  according  to  which  that 
cause  produces  its  effects.  This  class,  therefore,  of  3ie  uniformities 
of  resemblance  between  phenomena,  is  inseparable,  in  fact  and  in 
thought,  from  the  laws  of  the  production  of  those  phenomena ;  and  the 
principles  of  induction  applicable  to  them  are  no  other  than  those 
of  which  we  have  treated  in  the  preceding  chapters  of  this  Book. 
It  is  otherwise  with  the  truths  of  mathematics*  The  laws  of  equality 
and  inequality  between  spaces,  or  between  numbers,  have  no  connexion 
with  laws  of'^  causation.  That  the  angle  of  reflexion  is  equal  to  the 
angle  of  incidence  is  a  statement  of  the  mode  of  action  of  a  particular 
cause ;  but  that  when  two  straight  lines  intersect  each  other  the  oppo- 
site angles  are  equal,  is  true  of  all  such  lines  and  angles,  by  whatever 
cause  produced.  That  the  squares  of  the  periodic  times  of  the  planets 
are  proportional  to  the  cubes  of  their  distances  from  the  sun,  is  an 
uniformity  derived  from  the  laws  of  the  causes  which  produce  the 
planetary  motions,  namely,,  the  central  and  the  tangential  force;  but 
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that  the  a^iura  of  any  number  is  fbur  tiniaa  fhit  aqvam  of  half  diai 
munberi  is  iroe  inde^endantily  of  any  caaaa*  Hm  ooly  laws  of  vaaau* 
UancOt  tkeeekncBf  wbiefa  we  are  caUed  upm  to  conaider  indepeDdattly 
of  causatMui  b^oiig  to  the  province  of  i 


§r  4.  The  same  thiaff  is  endest  with  rei^ct  to  die  oaly  vseoiimng 
e»e  of  oar  fiire  categones,  Order  in  Place.  Thecsdar  in  aiaoe,of  the 
effects  of  a.  cause,  k  (like  e^rylbing  else  belonging  to  the  effiMcQi)  a/ 
eonsequenoe  of  the  laws  of  that  caose*  The  ofder  w  plane,  or,  aa  we 
httw  termed  it,  the  coUooation,  of  die  primeval  canaes  is  (as  weii  aa 
their  resmnblance)  in  each  instanoe  an  ultimate  fiict,  in  which  no  ksro 
or  uniformities  are  traceable.  The  only  remaiiwag  gisneral  pn^ 
sitions  respecting  order  in  place,  and  the  only  ones  whidi  have  nothmr 
to  do  with  causation,  are  some  of  l^  truths  of  geometry ;  laws  through 
which  we  sjre  able,  from  the  order  in  plaoe  of  certain  pents,.liiiesv  or 
spaces,  to  infer  the  mrder  in  place  of  ochera  which  are  connected,  with 
the  former  in  some  known  mode ;  qtiite  independently  of  the  paBlio» 
alar  nafiase  of  those  pouts,  Imes,  or  spaces,  in  any  odier  req»eetlhan. 
noaition  or  magnitudis,  as  well  as  iadependently  of  the  physical-  oanse. 
from  which  in  any  particular  case  they  happ^i  to  derive  their  orient. 

k  thus  appears  that  sMthematics  is  the  only  d^>anmeitt  of  science 
into  the  methods  of  which  it  still  remaina  to  inquire.  And  there  is  die 
less  necessity  that  this  inquiry  should  occupy  us  long,  as  we  have  already 
in  the  second  Book,  awide  considerable  prognss  in  it.  We  there  re* 
marked,  that  the  directly  indncttve  truths  of  mathematics  are  few  in 
number;  consisting  of  the  aziems,  togedier  wiih  certain  propoeitiona' 
ooBoeming  estistenoe,  tacitly  involved  in  most  of  the  so-oaUed  dafip 
nitions.  And  we  proved^  at  such  length  aa  makes  any  return  to  the 
aubieel  altogether  superfluous,  that  these  oriffinal  pxemissest  fipm 
which  the  remaining  truths  of  die  science  are  deduced,  are,,  notwkfap 
standing  all  appearances  to  the  contrary,  results  of  observation,  and  ej> 
pmence ;  founded,  in  short,,  on  the  evidenoe  of  the  senses*  That. 
things  equdt  to  the  same  diing  are  e^ual  to  another,  or  that  two  stcadig^ 
lines  which  have  once  intersected  with  one  another  continue  to  diverge^, 
are  inductive  truths ;  resting  indeed,  like  the  law  of  universal  sausatioB„ 
only  upon  indnctiott  j?€r  enumertUiamem  9implicem> ;  upon,  the  feet  that 
they  have  been  peipetually  found  true  and  never  once  felae.  But  as 
we  have  seen  in  a  recent  chapter  that  this  evidenoe,  in  the  ease  of  a 
law  so  oompletely  universal  as  the  law  of  causation,  amounte  to  the 
fiillest  proof  attainable  by  th^  human  facultissi  so  is  this  even  mors 
evidently  taiie  of  the  general  propositions  to  whioh  we  are  now  ad- 
verting; because,  as- a  •perception  of  their  tnuhiaany  individual  oase 
whatever,  requires-  only  the  simple  aot  of  looking^  at  the  objects  in  a^ 
nroper  position,  there  never  could  have  been  in  their  oase  (what-for  a 
long  period,  in  the  oase  of  the  law  of  causationyth^reweie)  instBAces* 
which  were  apparently,  though  not  really,  exceptions  to  them.  Their 
infallible  trudi  was  < recognized  from  the  very  da.wnt of  speculation ;.  and 
as  their  extreme  femiliarity  made  it  impossible  for  the  mindttoconeeive 
the.  ol^ects  under  any  other  Ittw,  they  ware,.andistiU  are,  generally  cenr 
aidered  ss  truths  secogniaed by.  their  ownevadenoe,  or  by- instincts 

1 5*  There issomethiag. which  seems  to  saqiuixe  explaaBtion«.in>tfae! 
fect  that  the(immense?mi]^ude  of  miths  (i^  multitude' stiU.  as  fi^ibont 
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bem^  ezlMMrtted  OB  erer)  comprised  in  tfaeTnadwiMrieDl  sciaoees,  cut 
be  ehcited  f^m  so  smaU  «  number  ef  elementsry  laws.  One  aees  not) 
et  'firaty  iiow  it  is  tliait  tkere  can  befooni  fbreuch  an  infinite  vnrie^  of 
tame  pn^ositionfl,  on  mibj^cts  mparently  to  limited. 

To  begin  with  tiie  «ctenee  ornomber.  The  elementarr  or  ultimate 
tnilin  of  this  scienoe  aone  the  common  axiom*  Goneermng  eq«iality, 
lasmelyy  **  Thnga  wfaieb  aie  equal  to  liie  snme  tiiinff  lare  equal  to  one 
mMdMv"  and  '^  EtpuM  added  to  equak  nudite  eqnu  •urns,"  (no  odier 
VLioms  «ve  neeeftary,*)  together  with  die  defiakaons  of  the  various 
nttUbezB.  LUie  otber  ao-caled  definitioui,  tbeae  aore  composed  of  two 
thiiwa,  the  explanatioirof  annnenndthe  easeilioQ  of  a  mot:  of  which 
^e  latter  alone  can  form  a  first  principle  or  pxemiss  of  a  science.  The 
lact  esserted  in  the  defiution  of  a  number  is  a  physical  fact.  Each  oi 
the  numbers  two,  diree,  fear,  &e.,  denotes  ph jsioal  phenoramiat  and 
connotes  a  phTsioal  propesty  of  those  phenommia.  Two,  for  instance, 
denotes  all  paiis  ef  dnngs,  and  twake  all  dozens  of  tlnngs^  connoting 
wkat  makes  them  pain,  or  dovsns  y  and  that  wliidi  makes  them  so  is 
something  physical ;  since  it  cannot  be  denied  that  two  apples  are 
{rfiysically  oistinguisihable  fixmi  dnnee  apples,  two  horses  from  one  hoxse» 
and  so  forth :  that  they  are  a  difierent  visible  and  tangible  phenomenon. 
I  am  noc  undertakittg  to  say  what  the  dilferonoe  is ;  it  is  enough  that 
cfaere  is  a  difference  of  wiiileh  tile  senses  can  take  oognizance.  And 
elthough  an  hundred  and  two  horses  ons  not  so  easily  distingnished 
from  an  hundred  and  three,  as  two  horses  are  firom  thi<ee-*-tliough  in 
most  positions  the  senses  do  not  perceive  any  difference— ^et  they  ^may 
be  so  placed  that  a  difference  will  be  perceptible,  or  else  we  eiiould 
never  have  distinguished  them,  and  given  them  difierent  names. 
Weight^is  ooafess^y  a  physical  property  of  things;  yet  small  differ- 
ences between  great  vreights  areas  imperceptible  to  the  seoees  in  most 
situations,  m  small  dilBnenses  between  great  numbera ;  and  are  coly 
^ut  in  evidence  by  pkcing  die  two  ol^ects  in  a  peculiar  positioUp 
nameSy,  in  the  opposite  scales  of  a  delicate  balance. 

What,  then,  is  that  vriuch  is  connoted  by  a  name  of  number  2  Of 
course  some  property  belonging  to  the  a^gilomeratien  of  things  which 
we  call  by  the  name  ;  and  tHat  property  is,  the  characteristic  manner 
inwhicli  die  a^^omocation  is  made  up  of,  and  may  be  seoarated  into, 
parts.  We  will  endeavor  to  make  lliis  more  intelligible  by  a  few 
explanations. 

When  we  call  a  coHection  of  objects  tu»^  ihr^e,  or  ybacr,  th^y 
are  not  two,  three,  or  four  in  the  abstract;  they  are  two,  th^e,  or 
four' things  of  some  ^rarticular  kind;  pebbles,  hoises»  inches,  pounds 
weight.  What  tbe  name  of  number  connotes  is^  die  manner  in 
which  single  objects  of  the  given  kind  must  be  pat  together,  in  order 

*  The  fttfoa,  ■«  EqnsU  enbtraeted  fMm  emals  Icsve  eqaal  dittBttmm,"  nuqr  be  demon- 
iitnited  frem  the  two  ezioBM  in  the  text  If  AsOjioMiBsfr,  A— B=a— 6.  Forifnot, 
let  A  — B=a— 6  +  c.  Then,  since  B=&.  Adding  equals  to  equals,  A=a  +  c.  Bat 
A  =f  a.    Therefore  a  =  a  -f  c,  Which  is  absard. 

This  propoeitMm  faering  beeo  demonstrated,  we  may,  by.  means  of  it.  demooBtiate  the 
foUowiog:  "If  equals  be  added  to  onequals,  the  sums  are  unequal.'^  If  A=  a  and  B 
not  =  6,  A  +  B  is  not  equaLa  +  &•  l^or  suppose  it  to  be  so.  Then,  sinee  A  »•  and  A  'f 
B  »  •  +  6,  sabtiaetiDS  equals  from  equals,  B  »  fr ;  which  m  contrary  to  the  hypothesis. 

8o  aftin,  it  asay  be  proved  that  two  things,  one  of  which  ie  equal  and  the  other  unequal 


to  a  third  thing,  are  unequal  to  one  another.  If  A  =  a  and  A  not  =  B,  neither  is  a  =  B. 
For  suppose  it  to  be  equal  Then,  since  A  :=  e  and  «  =  B,  and  sfaice  things  e9ual  to  tbs 
suae^famg  an  eqnal  to  ooe  anothtr,  A  ^B;  which  is  centmiy  to  the  bypolhasii. 
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to  produce  that  particular  aggregate.  If  the  aggregate  be  of  pel>- 
bles,  and  we  call  it  iuHP,  the  name  implies  that  to  eompoee  the 
aggregate,  one  pebble  must  be  joined  to  one  pebble.  If  we  call  it 
thregy  we  mean  that  one  and  one  and  one  pebble  must  be  brought  to- 
gether to  produce  it,  or  else  that  one  pebble  must  be  joined  to  an 
^Eg^g^"^  of  the  kind  called  ttoo,  already  existing.  The  aggregate 
which  we  call  Jour  has  a  still  greater  number  of  characteristic  modes 
of  formation.  One  and  one  and  one  and  one  pebble  may  be  brought 
together ;  or  two  aggregates  of  the  kind  called  ttoo  may  be  united ;  or 
one  pebble  may  be  added  to  an  aggregate  of  the  kind-  called  three. 
Every  succeeding  number  in  the  ascending  series,  may  be  formed  by 
the  junction  of  smaller  numbers  in  a  progressively  greater  variety  of 
ways.  Even  limiting  the  parts  to  two,  the  number  may  be  fonned, 
and  consequently  may  be  divided,  in  as  many  different  ways  as  there 
are  numbers  smaller  than  itself;  and,  if  we  admit  of  threes,  fours,  &o^ 
in  a  still  greater  variety.  Other  modes  of  arriving  at  the  same  aggre- 
gate present  themselves,  not  by  the  union  of  smaller,  but  by  the  dis- 
memberment of  larger  aggregates.  Thus,  three  pebbles  may  be  finrmed 
by  taking  away  one  pebble  mm  an  aggregate  of  four ;  Hoo  pebhlee^  by 
an  equal  division  of  a  similar  aggregate ;  and  so  on. 

Every  arithmetical  proposition ;  every  statement  of  the  result  of  an 
arithmetical  operation ;  is  a  statement  of  one  of  the^  modes  of  the 
formation  of  a  given  number.  It  affirms  that  a  certain  aggregate 
might  have  been  formed  by  putting  together  certain  other  aggregates, 
by  withdrawing  certain  portions  of  some  aggregate;  and  that,  by 
consequence,  we  might  reproduce  those  aggregates  from  it,  by  i-everi- 
ing  the  process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728,  what  we  affirm  is 
this :  That  if,  having  a  sufficient  number  of  pebbles  or  of  any  odier 
objects,  we  put  them  together  in  the  particular  sort  of  parcels  or 
aggregates  called  twelve ;  and  put  togeUier  these  twelves  again  into 
similar  collections ;  and,  finally,  make  up  twelve  of  these  largest  par- 
cels; the  aggregate  thus  formed  will  be  such  a  one  as  we  call  1728; 
namely,  that  which  (to  take  the  most  familiar  of  its  modes  (^formation) 
may  be  made  by  joining  the  parcel  called  a  thousand  pebbles,  the  parcel 
called  seven  hundred  pebbles,  the  parcel  called  twenty  pebbles,  and  the 
parcel  called  eight  pebbles.  The  converse  pn^oJBition,  that  the  cube 
root  of  1728  is  12,  asserts  that  this  large  aggregate  may  again  be  decom- 
posed into  the  twelve  twelves  of  twelves  of  pebbles  which  it  consists  of. 

The  modes  of  formation  of  any  number  are  innumerable ;  but  when 
we  know  one  mode  of  formation  of  each,  all  the  rest  may  be  deter- 
mined deductively.  If  we  know  that  a  is  formed  from  b  and  c,  b  from 
d  and  e,  c  from  d  and  f^  and  so  forth,  until  we  have  included  all  the 
numbers  of  any  scale  we  choose  to  select,  (taking  care  that  for  each 
number  the  mode  of  formation  is  really  a  distmct  one,  not  bring- 
ing us  round  again  to  the  former  numbers,  but  introducing  a  new 
number,)  we  have  a  set  of  propositions  from  which  we  may  reason 
to  all  the  other  modes  of  formation  of  those  numbers  from  one 
another.  Having  established  a  chain  of  inductive  truths  connecting 
together  all  the  numbers  of  the  scale,  we  can  ascertain  the  formation 
of  any  one  of  those  numbers  from  any  other  by  merely  travelling 
from  the  one  to  the  other  along  the  chain.  Suppose  that  we  knew 
only  the  following  modes  of  formation:  6=:4  +  2,  4  =  7— -3, 73=5^2, 
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£  =s  9  -—  4*    We  could  determine  bow  6  may  be  formed  from  9.    For 

6  =  4  4-2  =  7— 3  +  2  =  6  +  2  — 3  +  2  =  9  — 4  +  2  — 3  +  2,  Itmay 
therefore  be  formed  by  taking  away  4  and  3,  and  adding  2  and  2.  If 
we  know  besides  tbat  2  +  2  =  4,  we  obtain  6  from  9  in  a  simpler 
mode,  by  mer^y. taking  away  3. 

It  is  sufficient,  therefere,  to  select  one  of  the  Tarions  modes  of  forma- 
tion  of  each  number,  as  a  means  of  ascertaining  all  the  rest.  And 
since  things  which  are  uniform/ and  therefore  simple,  are  most  easily 
received  and  retained  by  the  understanding,  there  is  an  obvious  ad- 
yantage  in  selecting  a  mode  of  formation  which  shall  be  alike  for  all ; 
in  fixing  the  connotation  of  names  of  number  on  one  uniform  principle. 
The  mode  in  which  our  existing  numerical  nomenclature  is  contrived 
possesses  this  advantage,  with  die  additional  one,  that  it  happily  con- 
veys to  the  mind  two  of  the  modes  of  formation  of  every  number. 
Each  number  is  considered  as  formed  by  the  addition  of  an  unit  to  the 
number  next  below  it  in  magnitude,  and  this  mode  of  formation  is  con- 
veyed by  the  place  which  it  occupies  in  the  series.  And  each  is  also 
considered  as  formed  by  the  addition  of  a  number  of  units  less  than 
ten,  and  a  number  of  aggregates  each  equal  to  one  of  the  successive 
powers  of  ten :  and  this  mode  of  its  formation  is  expressed  by  its 
spoken  name,  and  by  its  numerical  character. 

What  renders  arithmetic  a  deductive  science,  is  the  fortunate  appli- 
cability to  it  of  a  law  so  comprehensive  as  "  The  sums  of  equals  are 
equals :"  or  (to  express  the  same  principle  in  less  familiar  but  more 
characteristic  language),  Whatever  is  made  up  of  parts  is  made  up  of 
the  parts  of  those  parts.  This  truth,  obvious  to  the  senses  in  all  cases 
which  can  be  fairly  referred  to  their  decision,  and  so  general  as  to  be 
coextensive  with  nature  itself,  being  true  of  all  sorts  of  phenomena  (for 
all  admit  of  being  numbered),  must  be  considered  an  mductive  truth, 
or  law  of  nature,  of  the  highest  order.  And  every  arithmetical  opera- 
tion is  an  application  of  this  law,  or  of  other  laws  capable  of  being  de- 
duced from  It.  This  is  oitr  warrant  for  all  calculations.  We  believe 
that  five  and  two  are  equal  to  seven,  on  the  evidence  of  this  inductive 
law,  combined  with  the  definitions  of  those  numbers.  We  arrive  at 
that  conclusion  (as  all  know  who  remember  how  they  first  learned  it) 
by  adding  a  single  unit  at  a  time :  5  +  1  =  6,  therefore  5  +- 1  +  1  =^  6 
+  1  =  7 :  and  again  2  =  1  +  1,  therefore  5  +  2z=5  +  l  +  l=:7. 

§  6.  Innumerable  as  are  the  true  propositions  which  can  be  formed 
concerning  particular  numbers,  no  adequate  conception  could  be  gained, 
from  these  alone,  of  the  extent  of  the  truths  composing  the  science  of 
number.  Such  propositions  as  we  have  spoken  of  are  the  least  gen- 
eral of  all  numerical  truths.  It  is  true  that  even  these  are  coextensive 
with  all  nature :  the  properties  of  the  number  four  are  true  of  all  ob- 
jects that  are  divisible  into  four  equal  parts,  and  all  objects  are  either 
actually  or  ideally  so  divisible.  But  the  propositions  which  compose 
the  science  of  algebra  are  true,  not  of  a  particular  number,  but  of  all 
numbers ;  not  of  all  things  under  the  condition  of  being  divided  in 
a  particular  way,  but  of  all  things  under  the  condition  of  being  divided 
in  any  way — of  bein^  desiniated  by  a  number  at  all. 

Since  it  is  impossible  for  different  numbers  to  have  any  of  their 
modes  of  formation  completely  in  common,  it  looks  like  a  paradox  to 
say,  that  all  propositions  which  can  be  made  concerning  numbers  relate 
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.to  their  modofl  of  formation  from  otber  vamhtpos,  and  yet  dtat  tbei« 
are  propositioBS  which  are  true  of  all  munbem.  But  Ma  very  paradox 
leads  to  the  real  principle  of  generalizatiott  ooRceraing  the  propettm 
of  numbers.  Two  different  numbers  cannot  be  formed  in  the  same 
manner  from  the  same  numbers ;  but  tliey  may  be  fcnrmed  in  the  same 
manner  from  different  numbers ;  as  nine  is  fbnaed  from  three  by  mul- 
itiplyiDg  it  into  itseli^  and  sixteen  is  fiNrmed  from  four  by  the  same 

Srocess.  Thus  there  arxaes  a  clasaificadon  of  modes  of  formation,  or, 
1  the  language  commonly  used  by  mathematiaiaiu,  a  ckissifieation  ti 
FuBCtioos.  Any  number,  coosideied  as  fimnod  from  any  other  num- 
ber, is  called  a  fonction  of  it ;  and  there  are  as  manv  kinds  <^  ftmctians 
as  there  are  modes  of  fonnation.  The  simple  nmctioiiB  are  by  no 
means  numexDus,  most  functions  being  formed  by  th»  combination  of 
eeveral  of  the  operations  which  form  simple  funetions,  or  by  euccesai^ 
repetitions  of  some  one  of  those  i^peratioDS.  The  simple  fonetions  of 
any  number  x  are  all  reducible  to  the  foUowinjgf  forms :  «  4*  a,  x  — •  a, 

a  X,  — ,  of,  ^ — ,  log.  X  (to  the  base  a\  and  die  same  expressions 

varied  by  putting  0  for  a  and  a  for  a;,  wherever  that  substitution  would 
alter  the  Talue :  to  which  perhaps  we  ought  to  add  (with  M.  Comte) 
sin  X,  and  arc  (sin  =  x).  AH  other  functions  of  x  are  formed  by 
putting  some  one  or  more  of  the  simple  functions  in  the  place  of  s 
or  a,  and  subjecting  them  to  the  same  elementary  operations. 

In  <Ht[er  to  carry  on  general  reaaoninga  on  the  subject  of  Functions^ 
we  require  a  nomenclature  enabling  us  to  express  any  two  numbers 
by  names  which,  without  specifying  what  particular  numbers  they  are, 
shall  show  what  ftinction  each  is  of  the  other;  or,  in  other  words,  shall 
put  in  evidenoe  their  mode  of  formation  from  one  anodier.  iThe  sys- 
tem of  general  language  called  algebraical  notation  does  this.  The 
-exfMvssions  a  and  a'+3a  denote,  the  one  any  number,  the  other  the 
number  formed  from  it  in  a  particular  manner.  The  expressions 
0,  hy  «,  and  (a  +  ^)">  denote  any  duree  nuniATers,  and  a  fourth  which  is 
formed  from  them  in  a  certun  mode. 

The  following  may  be  stated  as  the  general  problem  of  the  alge* 
braical  -calculus :  F  being  a  certain  function  of  a  given  number,  to  find 
what  fonction  F  will  be  of  any  function  of  that  number.  For' example, 
a  binomial  a  +  ^  is  a  function  of  its  twp  parts  a  and  &,  and  the  paits 
are,  in  their  turn,  functions  of  a  +  ^  •  now  {a  +  &)"  is  a  certain  function 
of  the  binomial ;  what  function  will  this  be  of  a  and  &,  and  the  two 
parts  \    Hie  answer  to  this  question  is  the  binomial  theorem.     The 

ft  fiji"*  1 

formula  (a  +  i)-  =  a"  +  -  cT^'h  +— r tt  »""'^' +» &c.,  ahowa  in  what 
1  l.« 

manner  the  number  which  is  formed  by  multiplying  a  -|-  5  into  itself 
n  times,  might  be  formed  without  that  process,  directly  &om  a,  ^,  and  a. 
And  of  this  nature  are  all  the  theorems  of  the  science  of  number. 
They  assert  the  identity  of  the  result  of  different  modes  of  formation. 
They  affirm  that  some  mode  of  formation  from  x,  and  some  mode  of 
formation  from  a  certain  function  of  a?,  produce  the  same  number. 

Besides  these  general  theorems  or  formulae,  what  remains  in  the 
algebraical  calculus  is  the  resolution  of  equation^.  But  the  resolution 
of  an  equation  is  also  a  theorem.  If  the  equation  be  2^  +  c^  =  ^1  the 
resolution  of  this  equation,  viz.,  a;=— |ad:  >/  ^a^  +  ^,  isa  general 


Digitized  by 


Google 


EXMAJNINO  I«A|V3B  OF  NATUSE.  J|QP 

proposition,  i^rtuch  loay  be  legarded  aa  an  aiunpfFer  to  tb&.<|U/98tion,;If  ^ 
IB  a  certain  function  of  as  and  a  (namely. o^'-f-o^),  what  function  .)b 
a;  of  5  and  a?  The  resolution  of  equations  is,  therefore,  ameisp 
variety  of  the  general  problem  as  above  staled.  The  problem  ia-r- 
Given  a  function,  what  function  is  it  of  some  o(her  function  1  And,  jjp 
the  resolution  of  an  equation,  the  question  is,  to  find  what&nctionj^ 
one  of  its  own  functions  the  number  itself  is. 

Such  as  above  described,  is  the  aim  and  end  of  tibe  calculus.  As 
for  its  processes,  every  one  knows  th^  they  aresimpl^  deductive,  m 
demonstrating  an  algebraical  theoreispi,  or  in  resolvu^  .^  eauatiQ|i, 
we  travel  from  the  d(Uyvt  to  the  quasitum  l?y  pure  ratiocination;  in 
which  the  only  premises  introduced,  besides  the  original  hypothes^ 
are  the  fundamental  axioms  already  mentioned-^^at  things  eaualj^ 
the  same  thing  are  equal  to  one  another,  and  that  the  sums  or  eq%^ 
things  are  equal  At  each  stqp  in  the  demonstration  or  in  the  calji^- 
lation  we  apply  one  or  other  of  these  truths,  or  truths  deduced  bjotfi 
them,  as,  that  the  differences,  products,  &c.,  pf  «qu^  numbess  9/^ 
equal. 

It  would  be  inconsistent  with  the  scal«  of  this  woa;k,  and  not  necfjS 
sary  to  its  design,  to  carry  the  analysis  of  the  truths  and  processes  M 
algebra  any  further;  which  is  moreover  the  .j^ss  needful,  ^s  the. tajik 
has  been  recently  and  thoroughly  performed  by  other  writers.  Profes- 
sor Peacock's  Algebra,  and  Mr.  Whewell's  Doctrine  ofLinUts,  should 
be  studied  by  every  one  who  desires  to  comprehend,  the  evidence  of 
mathematical  truths,  and  the  meaning  of  the  obscurer  processes  of  tl^ 
calculus ;  while,  even  after  mastering  these  treatises,  the  student  will 
have  much  to  learn  on  the  subject  from  M.  Comte,  of  whose  admirable 
work  one  of  the  most  admirable  portions  is  that  in  which  he  ma^ 
truly  be  said  to  have  created  the  philosophy  ,o£  the  higher  raatho- 
matics%* 

§  7.  If  the  extreme  generality  and  remoteness,  not  so  muph  firon 
sense  as  from  the  visual  and  tactual  imagination,  of  the  laws  of  number, 
render  it  a  somewhat  difficult  effort  of  abstraction  to  conceive  tbof|e 
laws  as  being  in  reality  physical  truths  obtained  by  observadcHi ;  4l0 
same  difficuky  does  not  exist  with  regard  to  the  laws  of  eis^tensioQ. 
The  facts  of  which  those  laws  are  expressions,  are  of  a  kind  peculia^r^ 
accessible  to  the  sense,  and  suggesting  eminently  distinct  imager  to  tbe 
fancy.  That  geometry  is  .a  strictly  physical  science  .would  doubtli^Qs 
have  been  recognized  in  all  ages,  haa  it  not  been  for  the  illusions  pip- 
duced  by  two  causes.  One  of  these  is  the  oharacteriatic  propevly, 
already  noticed,  of  the  facts  of  geometry,  that  they  may  be  collect 
from  our  ideas  or. mental  pictures  of  objects,  as  ^effecftuauy  as  from  |be 
objects  themselves.  The  other  is,  the  demonstrative  character  ,ji^f 
geometrical  truths ;  which  was  at  one  time  supposed  to  constitute  a 
ri^ical  distinction  between  them  and  physical  truths,  the  latter,  .fs 
resting  on  merely  prohable  evidence,  bemg  deemed  esse^tially  uncer- 

*  In  tba  ooBcliyUngpafes  of  bis  Coiffv  eU  PkUotopkit  Potitice,  of  which  the  finalVolmns 
has  but  recently  appeared,  K.  Comte  announces  the  intention  of  hereafter  producing  a 
special  and  STStomatic  work  on  the  Philosophy  of  Mathematics.  All  competent  judges 
who  axe  aoqininted  with  whet  If.  Comte  has  alreedy  aocoiBptished  in  that  ^reat  depait- 
ment  of  the  philosophy  of  (he  acieiiees,  will  Vofik  fnth  (he  higheet  HffeytittOM  (o.tWs 
promised  treatise. 
3  A. 
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tain  and  anprecue.  The  advance  of  knowledge  has,  however,  made 
it  manifest  that  physical  science,  in  its  better  understood  branches,  is 
quite  as  demonstrative  as  geometry :  the  task  of  deducing  its  details 
from  a  few  comparatively  simple  principles  bebe  found  to  be  anjrthing 
but  the  impossibility  it  was  once  supposed  to  be ;  and  the  notion  d[ 
itie  superior  certainty  of  geometry  being  an  illusion  arising  from  the 
ancient  prejudice  which  in  that  science  mistakes  the  ideal  data  frtmi 
which  we  reason,  for  a  peciiliar  class  of  realities  while  the  correspond- 
ing ideal  data  of  any  deductive  physical  science  are  recognized  as 
what  they  really  are,  mere  hypotheses. 

Every  theorem  in  geometry  is  a  law  of  external  nature,  and  might 
have  been  ascertained  by  generalizing  ^from  observation  and  experi- 
ment, which  in  this  case  resolve  themselves  into  comparison  and 
measurement.  But  it  was  found  practicable,  and  being  practicable, 
was  desirable,  to  deduce  these  truths  by  ratiocination  from  a  small 
number  of  general  laws  of  nature,  the  certainty  and  universality  of 
which  was  obvious  to  the  most  careless  observer,  and  which  compose 
the  first  principles  and  ultimate  premisses  of  the  science.  Among 
these  eeneral  laws  must  be  included  the  same  two  which  we  have 
noticed  as  ultimate  principles  of  the  Science  of  Number  also,  and 
which  oxe  applicable  to  every  description  of  quantity :  viz.,  the  sums 
of  equals  are  equal,  and  things  which  are  equal  to  the  same  thing  are 
equal  to  one  another;  the  latter  of  which  may  be  expressed  in  a  manner 
more  suggestive  of  the  inexhaustible  multitude  of  its  consequences  by 
the  following  terms :  Whatever  is  equal  to  any  one  of  a  number  of 
equal  magnitudes,  is  equal  to  any  other  of  them.  To  these  two  must 
be  added,  in  geometry,  a  third  law  of  equality,  namely,  that  lines, 
surfaces,  or  solid  spaces,  which  can  be  so  applied  to  one  another  as  to 
eoincide,  are  equal.  Some  writers  have  asserted  that  this  law  of  nature 
is  a  mere  verbal  definition:  that  the  expression  "e^ual  magnitudes" 
means  nothing  but  magnitudes  which  can  be  so  applied  to  one  anoth^ 
as  to  coincide.  But  in  this  opinion  I  cannot  agree.  The  equality  of 
two  geometrical  magnitudes  cannot  differ  fundamentally  in  its  nature 
from  the  equality  of  two  weights,  two  degrees  of  heat,  or  two  portions 
of  duration,  to  none  of  which  would  this  pretended  definition  of  equal- 
ity be  suitable.  None  of  these  things  can  be  so  applied  to  one  another 
as  to  coincide,  yet  we  perfectly  understand  what  we  mean  when  we 
call  them  equal.  Things  are  equal  in  magnitude,  as  things  are  equal 
in  weight,  when  they  are  felt  to  be  exactly  similar  in  respect  of  the 
attribute  in  which  we  compare  them :  and  the  application  of  the  ob- 
jects to  each  other  in  the  one  case,  like  the  balancing  them  with  a  pair 
of  scales  in  the  other,  is  but  a  mode  of  bringing  them  into  a  position 
in  which  our  senses  can  recognize  deficiencies  of  exact  resemblance 
that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or  axioms,  the  remainder 
of  the  premisses  of  geometry  consist  of  tne  so-called  definitions,  that  is 
to  say,  propositions  asserting  the  real  existence  of  the  various  objects 
therein  designated,  together  with  some  one  property  of  each.  In  some 
casetf  more  than  one  property  is  commonly  assumed,  but  in  no  case  is 
more  than  one  necessary.  It  is  assumed  that  there  are  such  things  in 
nature  as  straight  lines,  and  that  any  two  of  them  setting  out  from  the 
same  point,  diverge  more  and  more  without  limit.  This  assumption, 
(which  includes  and  goes  beyond  Euclid's  ^odom  that  t^o  straight 
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lines  cannot  inclose  a  space,)  is  as  indispensable  in  geometry,  and  as 
evident,  resting  upon  as  simple,  familiar,  and  nniversu  ol>servation,  as 
any  of  die  other  axioms.  It  is  also  assumed  that  straight  lines  diverge 
from  one  another  in  different  degrees ;  in  other  words,  that  there  are 
such  things  as  angles,  and  that  tbBj  are  capable  of  being  equal  or  un- 
equal. It  is  assumed  that  there  is  such  a  thing  as  a  circle,  and  that  all 
its  radii  are  equal ;  such  things  as  ellipses,  and  that  the  sums  of  the 
focal  distances  are  ^ual  for  every  point  in  an  ellipse ;  such  things  as 
parallel  hues,  and  that  those  lines  are  everywhere  equally  distant.* 

§  8.  It  is  a  matter  of  something  more  than  curiosity  to  consider  to 
what  peculiarity  of  the  physical  truths  which  are  the  subject  of  geom- 
etry. It  is  owing  that  they  can  all  be  deduced  from  so  smaU  a  number  of 
original  premisses :  why  it  is  that  we  can  set  out  frtnn  only  one  charac- 
teristic property  of  each  kind  of  phenomenon,  and  with  that  and  two 
or  three  generd  truths  relating  to  equality,  can  travel  from  mark  to 
mark  until  we  obtain  a  vast  body  of  derivative  truths,  to  all  appear- 
'  ance  extremel}^unlike  those  elementary  ones. 

The  explanation  of  this  remarkable  fact  seems  to  lie  in  the  following 
circumstances.  In  the  first  place,  all  questions  of  position  and  figure 
may  be  resolved  into  questions  of  magpiitude.  The  position  and  figure 
of  any  object  is  determined,  by  determining  the  position  of  a  sufficient 
number  of  points  in  it ;  and  the  position  of  any  point  may  be  deter- 
mined by  the  magnitude  of  three  rectangular  cdordinates,  that  is,  of 
the  perpendiculars  drawn  fix)m  the  point  to  three  axes  at  right  angles 
to  one  another,  arbitrarily  selected.  By  this  transformation  of  all  ques- 
tions of  quality  into  questions  only  of  quantity,  geometry  b  reduced  to 
the  single  problem  of  the  measurement  of  magnitudes,  that  is,  the 
ascertainment  of  the  equalities  which  exist  between  them.  Now  when 
we  consider  that  by  one  of  the  general  axioms,  any  equality,  when 
ascertained,  is  proof  of  as  many  other  equalities  as  there  are  other 
things  equal  to  either  of  the  two  equals;  and  that  by  another  of  those 
axioms,  any  ascertained  equality  is  ^roof  of  the  equality  of  as  many 
pairs  of  magnitudes  as  can  be  formed  by  the  numerous  operations  whic^ 
resolve  themselves  into  the  addition  of  the  equals  to  themselves  or  to 
other  equals:  we  cease  to  wonder  that  in  proportion  as  a  science  is 
conversant  about  equality,  it  should  afford  a  more  copious  supply  of 
marks ;  and  that  the  sciences  of  number  and  extension,  which  are  con- 
versant with  little  else  than  equality,  should  be  the  most  deductive  of 
all  the  sciences; 

*  Oeometers  have  vgaaUr  preferred  to  define  parallel  lines  by  the  property  of  being  in 
the  same  plane  and  never  meeting.  This,  however,  has  rendered  it  necessary  for  them  to 
assume,  as  an  additional  axiom,  some  other  property  of  parallel  lines ;  and  the  unsatisfac* 
tory  manner  in  which  properties  for  that  purpose  have  been  selected  by  Euclid  and  others 
has  always  been  deemed  the  opprobrium  of  elementary  geometry.  Even  as  a  verbal  defini- 
tion,  e^ui-distance  is  a  fitter  pr^ierty  to  characterize  parallels  by,  since  it  is  the  attributd 
really  mvolved  in  the  signification  at  the  name.  If  to  be  in  the  same  plane  and  never  to 
meet  were  all  that  is  meant  by  being  parallel,  we  should  feel  no  incongruity  in  speaking  of 
a  curve  as  parallel  to  its  asymptote.  The  meaning  of  parallel  lines  is,  lines  which  pursue 
exactly  the  same  direction,  and  which,  therefore,  neither  approach  nearer  nor  go  further 
from  one  another ;  a  conception  suggested  at  once  by  the  contemplation  of  nature.  That 
the  lines  will  never  meet  is  of  course  implied  in  the  more  comprenensive  proposition  that 
they  are  everywhere  equally  distant.  And  that  any  straight  lines  which  are  in  the  same 
pbne  and  not  eqni-dlstant  will  certainly  meet,  may  be  demonstrated  in  the  most  rigid 
manner  from  the  fundamental  propertv  of  straight  lines  assumed  in  the  text,  vix.,  that  if 
they  set  out  from  the  same  p<»Dt  they  oiverge  more  and  mors  without  limit. 


Digitized  by 


Google 


There  m,  mofck>T<6r,  two  or  tiiree  df  tbe  princml  laws  ^ii^ 
extwnsion  whidi  -axe  wkuflaally  fitted  £m  Teadi&nog  ene  poaftioo  «r 
magmtude  a  mark  of  another,  and  thereby  contriftnitiiig  to  reandier  the 
^enee  largely  deductiTB.  Firat;  the  magnitadeB  of  incloBod  spam. 
whether  rapeorficial  or  floHd,  are  con^letely  determined  bj  the  magai- 
•tudes  of  the  lines  and  ettgies  which  bcMitid  them.  Seeondfy,  the  ien^gcb 
of  any  Hne,  whether  straightor  cnnre,  i^measixted  (eertain  other  tiiiim 
being  given,)  by  the  angle  whtdi  it  flfnbtends,  and*  vice  vend.  Lasify, 
the  angle  which  any  two  straight  linee  make  with  each  other  at  an  iaac- 
cessible  point,  is  measured  by  the  angles  they  severally  make  mrith  anj 
third  line  we  choose  to  select.  By  meaae  cf  dieae  general  lavw,  tibe 
measurement  of  aU  lines,  angles,  anfd  spaces  'whatBoev€ar  an^bt  he 
aceompHshed  (to  bonrow  an  observation  from  M.  Gomte),  by  measmn^ 
a  single  straight  line  and  a*  sufficient  number  o  f  angles ;  which  is,  indeed, 
the  pkoi  actually  pursued  in  the  trigotioinetnoal  survey  of  a  country ; 
and  fortunate  it  is  that  this  is  pvactioable,  tiie  exact  measurenEient  of 
straight  lines  being  ^fficult,  but  that  of  ^angles  -very  easy.  Three  each 
generalizations  as  the  fbregoine  afibrd  sudi  faei&tie^far  the  indirett 
measurement  of  mi^itudes,  (by  stipplying  us  with  known  lines  or 
angles  whidi  are  marks  of  ^e  magnitude  of  xmknown  pnes,  and  diereby 
of  the  spaces  wbidii  they  inclose)  that  it  is  easily  conceivable  hovr  fitan 
a  few  data  we  can  go  on  to  ascertain  ihe  magnitude  of  an  indefinite 
multitude  of  lines,  angles,  and  spaces,  whic^  we  cottU  not  easil j,  «r 
could  not  at  all,  measure  by  any  more  direct  procesa. 

§  9.  Such  are  the  few  remarks  which  it  seemed  necessary  to  make 
in  this  place,  respecting  the  laws  of  nature  which  are  the  peculiar  sub- 
ject of  the  sciences  of  number  and  extension.    The  immense  part  wkieh 
-those  laws  take  in  giving  a  deductive  character  to  &e  other  depart- 
ments of  physical  science,  is  well  known;  and-  is  not  snrpiising,  when 
reconsider  that  all  causes  operate  according  to  mathematical  laws. 
The  effect  is  always  dependent  upon,  or,  in  mathematical  langnage,  is 
-a  lunctidn  of,  the  quantity  of  th6  agent ;  and  generally  of  its  position 
also.    We  cannot,  therefore,  reason  respecting  causation,  without  intro- 
dttoing  Considerations  of  quantity  and  extension  at  every  step;  and  if 
the  nature  of  the  phenomena  admits  of  our  obtaining  mimerical  data  of 
sufficient  accuracy,  the  laws  of  quantity  become  the  grand  instruments 
fbr  calculating  forward  to  an  eflTeet,  or  backward  to  a  cause.     That  in 
all  other  !  sciences,  as  well  as  in  geometry,  questions  of  quality  are 
scarcely  ever  independent  of  questions  of  quantity,  may  be  seen  from 
the  most  familiar  phenomena.    Even  when  several  colors  are  mixed  on 
a  painter's  pallet,  the  comparative  quantity  of  each  entir^y  deter- 
•mines  the  color  of  the  mixture. 

With  this  mere  suggestion  of  the  general  causes  which  render  math- 
ematical principles  and  processes  so  predominant  in  those  deductive 
sciences  vt^hich  afford  precise  numerical  data,  I  must,  on  the  present 
occasion,  content  myBelf ;  referring  the  reader  who  desires  a  thorough 
^acquaintance  with  this  great  subject,  to  the  first  two  volumes  of  M. 
Oomte*8  systeimatic  work. 

In  the  same  work,  and  more  particularly  in  the  third  volume,  are 
also  fully  discussed  the  necessary  Hrnits  of  the  applicability  of  mathe- 
matical principles  to  the  improvement  of  other  sciences.  Such  prin- 
ciples are  manifestly  inapplicable,  where  the  causes  on  which  any  class 
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of  phenomena  depend  are  so  imperfectly  accessible  to  our  obsenratioii, 
that  we  cannot  ascertain,  by  a  proper  induction,  their  numerical  laws ; 
or  wbere  the  causes  are  so  nvmeieuAi  andtmtermixed  in  so  complex  a 
manner  with  one  another,  that  even  supposing  their  laws  known,  the 
computation  of  the  aggnegato  eJect  tnBsoeadff  thm  powers  of  the  cal- 
culus as  it  is.  Or  as  it  is  ever  likely  to  be ;  or  lastly,  where  the  causes 
tkeoBBflivflB^  aire  in  a.  lAale  of  pctpetuat  flbotuation,'  aa  ia  physiology, 
aYkd  stOlmoflie,  if  possible,  in  the  social  science*    As  M.  Comte*  vn^* 
abser^tes,  tbe  matbieipuitiAal  sohitions  of  pbyoisal  questions  become 
piogMSsively  uovb'  diAbuk  aiadt  more  impearlbct^  in  proportion  as  the 
qoestion*  divest  tbemselvea  of  liieiv  abstract  aad  hyponetical  charaetmv 
and  appvoaeh  nearer  to  die  degree  of  complication  actually  existing  in 
nacam ;  insomuch  that  b^fond  th»  limits-  of  aatponouical  phenomena^ 
andiol^  those  most  nearly  analogoos  to  them,  mathematicai  accuracy  is 
grenerally  obtained  **  ar  the  eisp^nse  of  tho'  vedity  of  liie  inquiry  :'*' 
vAAl&i  evmnm  astronomieal  questions^ ''  notwitlMtaiiding  the  admirable 
simpEcx^  of  their  madiematical  elements^   our  feeble  intelligence 
bcwomee  inoi^abje  of  foUowi&g  oiut  eflfecUiaUy'  tbe  logical  oombinatioiia 
of^elttws  on  which,  the  plfeenomena  aoe  ^pendent,  as  soon  as  we 
attempt  tatake  inuo  simultaneous  consideration  more  than  two  or  three 
eseraualinilueiittes."    Of  this^  thepvoblemof  the  Three  Bodies  hae 
already  been  cited  by  us^  more  tfaaa  once,  as  a  lemarkable  instance;- 
the*  complete  sokition  of  so  compamtively  siipple.  a  questum  having[ 
vainly  tned^the  skill  of  die  most  pnofhund  madiematksiaas.    We  may 
oonceive,  then,  how  ehiqieFical  vronld  be  the  hope  that  mathematical 
miaciples  could  ever  be  advantageously  applied  to  phenomena,  depen* 
dent  upon  the  mutual  action  of  die^  innumerable  minute  particles  oC 
bodies,  as  those  of  ohenustry,  and  still  more,  of  physiology ;.  and  for 
siteilar  reasons'  tlMMe  pnnei^es  must  be  fov  ever  inappHoable  to  the 
st^l  more  complex  itiquiigies,  die  sobjects  of  which  are.  phenomena  of 
socie^  and  govemmenc 

The  vahie  of  mathematical  instraotion  as  a.  preparation  for  diose 
more  difficult  invesdgadons,  consists  m  the^  applicability  not  of  its 
doctrines,  but  of  its  mediod.  Mathematics  will  ever  remain  die  most 
pev^ct  type  of  die  £>edective  Mediod  in  general ;  and  die  appUcadons 
(^  mathemadcs  to  the  simpler  branches  of  physios^  ^irnira  die  only 
school  in  which  phiU)sophers  can  eftctimlly  learn  the  most  d^cuk  and 
impertant  portion  of  dlei^  ait,  the  employment  of  the  laws  of  simmer 
phenomena  fbr  expldnitig  and  pvsdittmg  diose  of  dm-  more  complex* 
These  gremids  are  quite  suffident  fev  d^minff  mathematical  traming 
an  in^pensable  basis  of  real  soienti^  education^  and  regazding,  widi 
Thxo^  one  who  m^&tifierpqTo^f  as  wanting  in  one  of  the  most  esseadal 
qualificaidons  for  die  successfid'  caitivBdom  of  the  b«|gher  branches  of 
philbsophy. 


Digitized  by  VjOOQIC 


*74.  mvonov. 

CHAPTER  XXV, 

OF  TRB  6EOUNM  OF 


§  t.  Tbb  xnethod  of  arriTmg  at  general  tmtiiSy  or  general  propo* 
sitioQS  fit  to  be  believed,  and  the  nature  of  the  evidence  on  which  tnej 
are  grounded,  hare  been  discuBsed,  aa  far  as  space  and  the  writer's  , 
faculties  permitted,  in  the  twen^-lbur  preceding  chapters.  But  the 
resuh  of  the  examination  of  evidence  is  not  always  oelief,  nor  even 
suspension,  of  judgment ;  it  is  sometimes  disbelief  The  philos<^hy, 
therefore,  of  induction  and  experimental  in<|uiry  is  incomplete,  unless 
the  grounds  not  only  of  belieff  but  of  disbeUef,  are  treated  of ;  and  to 
this  topic  we  shall  devote  one,  and  the  final  chapter. 

By  disbelief  is  not  -here  to  be  understood  the  mere  absence  of  belieC 
The  ground  for  abstaining  from  belief  is  simply  the  absence  or  in- 
sufiiciency  of  proof;  and  in  considering  what  is  sufficient  evidence  to 
suppoit  any  given  conclusion,  we  have  already,  by  implication,  coil- 
sidered  what  evidence  is  not  sufficient  for  the  same  purpose.  By  dis- 
belief is  here  meant,  not  the  state  of  mind  in  which  we  are  ignorant, 
and  form  no  opinion  upon  a  subject,  but  that  in  which  we  are  fully 
persuaded  that  some  opinion  is  not  true ;  insomuch  that  if  evidence, 
even  of  great  strength,  (whether  grounded  on  the  testimony  of  others 
or  on  our  own  apparent  perceptions,)  were  produced  in  favor  of  the 
opinion,  we  should  believe  that  the  witnesses  spoke  falsely,  or  that 
&ey,  or  ourselves  if  we  were  the  direct  percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to  dispute.  Assertions 
for  which  there  b  abundant  positive  evidence  are  often  disbelieved,  on 
account  of  what  is  called  their  improbability,  or  impossibility.  And 
the  question  for  consideration  is,  what,  in  the  present  case,  these  words 
mean,  and  how  far  and  under  what  circumstances  the  properties  which 
^ey  express  are  sufficient  grounds  for  disbelief 

§  2.  It  is  to  be  remarked  in  the  first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion  which  is  nevertheless  rejected  on 
the  score  of  impossibility  or  improbability,  is  never  such  as  amounts  to 
full  proof.  It  is  always  grounded  upon  some  approximate  generaliza- 
tion. '  The  fact  may  have  been  asserted  by  a  hundred  witnesses ;  but 
there  are  many  exceptions  to  the  universality  of  the  generalization 
that  what  a  hundred  witnesses  affirm  is  true.  We  may  seem  to  our- 
selves to  have  actually  seen  the  fact :  but,  that  we  really  see  what  we 
think  we  see,  is  by  no  means  an  universal  truth;  our  organs  may  have 
been  in  a  morbid  state,  or  we  may  have  inferred  something,  and 
imagined  that  we  perceived  it.  The  evidence,  theii,  in  the  affirmative, 
being  never  more  than  an  approximate  TOueralization,  all  will  depend 
upon  what  the  evidence  in  the  negative  is.  If  that  also  rests  upon  an 
approximate  eeneralization,  it  is  a  case  for  comparison  of  probabilities. 
If  the  approximate  generalizations  leading  to  the  affirmative  are,  when 
added  together,  less  strong,  or  in  other  wordls,  further  removed  from 
universality,  than  the  approximate  generalizations  which  support  the 
negative  side  of  the  question,  the  proposition  is  said  to  be  improbable, 
and  is  to  be  disbelieved,  provisionally.     If,  however,  an  alleged  fact 
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be  ii^  contradiction,  not  to  any  number  of  approximate  generalizations^ 
but  to  a  completed  generaliaration  grounded  upon  a  rigorous  induction^ 
it  is  said  to  be  impossible,  and  is  to  be  disbelieved  totally. 

This  last  principle,  simple  and  evident  as  it  appears,  is  the  doctrine 
which,  on  the  occasion  of  an  attempt  to  apply  it  to  the  question  of  the 
credibility  of  miracles,  excited  so  violent  a  controversy.  Hume's  cele- 
brated principle,  that  nothing  is  credible  which  is  contradictory  to  ex- 
perience, or  at  variance  with  laws  of  nature,  is  merely  this  very  plain 
and  harmless  proposition,  that  whatever  is  contradictory  to  a  complete 
induction  is  incredible.  That  such  a  maxim  as  this  should  either  be 
accounted  a  dangerous  heresy,  or  mistaken  for  a  greckt  and  recondite 
truth,  speaks  ill  for  the  state  of  philosophical  speculation  on  such  sub* 
jects. 

But  does  not  (it  may  be  asked)  the  very  statement  of  the  proposition 
imply  a  contradiction?  An  alleged  fact,  according  to  this  theory,  itf. 
not  to  be  believed  if  it  contradict  a  complete  induction.  But  it  is 
essential  to  the  completeness  of  an  induction  that  it  shall  not  contra- 
dict any  known  fact.  Is  it  not  then  %peUHo  princijni  to  say,  that  the 
&ot  ought  to  be  disbelieved  because  the  induction  opposed  to  it  is  com- 
plete  ?  How  can  we  have  a  right  to  declare  the  induction  complete, 
while  facts,  supported  by  credible  evidence,  present  themselves  in  (^ 
position  to  it  ] 

I  answer,  we  have  that  right  whenever  the  scientific  canons  of  in- 
duction give  it  to  us ;  that  is,  whenever  the  induction  can  be  complete* 
We  have  it,  for  example,  in  a  case  of  causation,  in  which  there  has 
been  an  experimentum  cruets.  If  an  antecedent  A,  superadded  to  a 
aet  of  antecedents  in  all  other  respects  unaltered,  is  followed  by  an 
effect  B  which  did  not  exist  before,  A  is,  in  that  instance  at  least, 
the  cause  of  B,  or  a  necessary  part  of  that  cause ;  and  if  A  be  tried 
again  with  many  totally  different  sets  of  antecedents  and  B  still  fol- 
lows, then  it  is  &e  whole  cause.  If  these  observations  or  experiments 
have  been  repeated  so  oflen,  and  by  so  many  persons,  as  to  exclude 
all  supposition  of  error  in  the  observer,  a  law  of^nature  is  established ; 
and  so  long  as  this  law  is  received  as  such,  the  assertion  that  on  any 
particular  occasion  A  took  place,  and  yet  B  did  not  follow,  toithaut 
any  antnteracHng  caute^  must  be  disbelieved.  Such  an  assertion  is  not 
to  be  credited  upon  any  less  evidence  than  what  would  suffice  to 
overturn  the  law.  The  general  truths,  that  whatever  has  a  beginning 
has  a  cause,  and  that  when  none  but  the  same  causes  exist,  the  same 
effects  follow,  rest  upon  the  strongest  inductive  evidence  possible ;  the 
proposition  that  things  affirmed  by  even  a  crowd  of  respectable  wit- 
nesses are  true,  is  but  an  approximate  generalization ;  and — even  if 
tre  fancy  we  actually  saw  or  felt  the  fact  which  is  in  contradiction  to 
the  law — ^wbat  a  human  being  can  see  is  no  more  than  a  set  of  appear- 
ances ;  from  which  the  real  nature  of  the  phenomenon  is  merely  an 
inference,  and  in  this  inference  approximate  generalizations  usually 
have  a  large  share.  If,  therefore,  we  make  our  election  to  hold  by 
the  law,  no  quantity  of  evidence  whatever  ought  to  persuade  us  that 
there  has  occurred  anything  in  contradiction  to  it  I^  indeed,  the  evi- 
dence produced  is  such  that  it  is  more  likely  that  the  set  of  observa- 
tions and  experiments  upon  which  the  law  rests  should  have  been  in- 
accurately performed  or  incorrectly  interpreted,  than  that  the  evidence 
in  question  should  be  false,  we  may  believe  the  evidence ;  but  then  we  ^ 


Digitized  by 


Google 


ntiut  abandafi  tie  law;  And  since  the  law  was  receit^ed  on  wliat 
seemed  a  cottiplete  induction,  it  can  only  be  rejected  on  e^idenee 
equivalent ;  namely,  as  being  inconsistent  not  with  any  number  of  ap- 

Kximate  generalizations,  but  with  some  other  and  better  established 
of  nature.  This  extreme  case,  of  a  conflict  between  two  supposed' 
Ittwv  of  nature,  has  probably  never  actually  occurred  where,  in  the 
process  of  investigating  both  the  laws,  the  true  canons  of  scientific  in* 
doedon  had  been  kej^t  in  view;  but  if  it  did  occur,  it  must  terminate 
in  the  total  rejection  of  one  of  the  supposed  laws.  It  would  prove 
that  there  must  be  a  flaw  in  the  logical  process  by^  which  either  one  ct 
the  other  was  established ;  and  if  there  be  so,  that  supposed  general 
truth  is  no  truth  at  all.  We  cannot  admit  a  proposition  as  a  law  c^ 
nature,  and  yet  believe  a  Act  in  real  contradiction  to  it.  We  must  dSs* 
believe  the  alleged  fact,  or  believe  that  we  were  mistaken  in  admitting 
the  supposed  law. 

But  in  order  that  any  alleged  fact  should  be  contradictory  to  a  law  of 
causation,  the  allegation  must  be,  not  simply  that  the  cause  existed 
v^thdut  being  followed  by  the  eflect,  for  that  would  be  no  uncommon 
oecurrence ;  but  that  this  happened  iti  the  absence  of  any  adequate 
counteracting  cause.  Now  in  the  case  of  an  alleged' miracle,  the  asser- 
tion is  the  exact  opposite  of  Ais.  It  is,  that  the  eflect  was  defeated; 
not  in  the  absence,  but  in  consequence,  of  a  counteracting  cause^ 
namely,  a  direct  interposition  of  an  act  of  the  will  of  some  being  who 
has  power  over  nature ;  and  in  particular  of  a  being,  whotte  will  having 
orfginidly  endowed  all  the  causes  v^th  the  powers  by  which  they  pro^ 
duce  their  effects,  may  well  be  supposed  able  t6  counteract  them.  A 
nferiracle  (as  was  justly  remaiiced  by  Brown^)  is  no  contradiction  to  the 
law  ef  cause  and  eflect ;  it  is  a  new  eflect,  supposed  to  be  produced  bj^ 
the  introduction  of  a  new  cause.  Of  the  adequacy  of  that  catise,  if  it- 
exist,  there  can  be  no  doubt ;  and  the  only  antecedent'  iraprobabiK^ 
Which  can  be  ascribed  to  the  miracle,  is  the  improbability  that  any  such- 
cauto  had  existence  in  tiie  case. 

All,  therefore,  which  Hume  has  made  out,  and  this  he  must'bie  oitm- 
sid'ered  to  have  made  out,  is,  that  no  evidence  can  be  sufiiciebf  to  prove 
a*  miracle  to  any  one  who  did  not  previously  believe  the  existence  of  8= 
b^g  or  beings  with  supernatural  power ;  or  who- believed  himself  to 
haVe  fill  proof  that  the' character  of  the  Being  i^hbm  He  recbgiiizes,  is' 
iniiionsistent  with  his  havitie  seen  fit  to  interfere  on  iSbe  occasion  iii 
qttefi(tioti.  The  ti*Uth  of  this  (however  fatal  to  a  school-  of  theology 
vi%ibh  has  recently  beeti  revived  in  this  country,  afad  which  haa  the 
weakness  to  rest  all  the  evidences  of  religion  upon  tradittott  and'  tbs^ 
tknony)  may  be,  and  is,  admitted  by  all  defenders  of  i^velation  who 
hi&ve  made  much  figure  as  stich  during  the  present  century:  K  is  nonf 
acknowledged  by  neaily  all  the  ablest  writers  on  the  sUbjec^  thrit 
natural  religion  is  the  necessary  basis  of  revealed;  that  the  proofs  6f 
Christianity  presuppose  die  being  and  moral  attributes  of  G^d^;  and 
that  it  is  die  conformity  of  a  rengion  to  those  attributes  which  de^ 
tc^rmines  whether  credence  ought  to  be  given  to  its  extern^  e^« 
dances ;  that  (as  the  proposition  is  sometimes  expressed)  the  doctHne 
must  prove  the  miracles,  not  the  miracles  the  doctrine.  It  is  hardly 
neciessary  to  point  out  the  complete  accordance'  of  these  views  witn 

*  Soe  the  two  verr  Kmukable  notes  (A)  and  (F),  appondad  to  bis  Inquiry  ml»  the  StU^ 
mktfCoMn  and  Efftd, 
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tk»  opkiofos^  \ffiieli  (not;  ta  mefition  ot^er  testimonieft)  ti»  New  Teem;-- 
n^eiii  itBi»lf  BboWB'  to  huve  be^  generally  pf^vftlent  in  the  apostolic 
age ;  when  it  w^  believed'  i&d^d  that  miracles  i/rere  niecessary  aa  cre» 
demials,  and  thatwhoeverivaaseiit  by  Qt>d  most  have  tiie  power  of 
woricingthenl ;  but  no  one  dreamed  that  sndi  power  sufficed  by  itself^ 
air  |Mroof  of  adiviue  miMon,  and  St.  Paul  eitpmsaly  warned  die  churehes, 
if  any  one  came  to  thi^m  working  miracles,  to  observe  what  he  taught^- 
and  unlesa  he  piiDached'*  Christ,  and  him  cmcified,"  not  to  listen  to 
the  teaching.  Tbei^  ia  no  reason^  thei^fbre,  that  timid  Christiana^ 
ahoold  shrill  fh>m' accepting  the  logical  canon  of  the  Ghrounds  of  Dia^ 
belief.  And  it  is  not^hasormng  much  to  predict;  that  a  school  which' 
peremptorily  n^ecta  all  evidences  of  religion,  except  such  asj  whenre^ 
lied  upon  eieclusively,  tlie-  canon  in  question  in«veraibly  eondemnaj 
'vdiich  denies  to  mankind  the  right  to  judge  of  religious  doctrine,  and 
bids  them  depend  on  miracles  as  dieir  sole  guide;  must^  in  the  nresent^ 
state  of  the  human  mind^  inevitably  fail  in  its  attempt  to  put  itself  at 
the  head  of  the  religious  feelings  and  convictions  of  this  country :  by 
viimtever  leaming,  argumentative  i^ll,  and  even,  in  many  respeotSi 
cottiprehensive  views  of  human  afikirs,  its  peculiar  doctrines  may  be 
recommended  to  the  acceptance  of  thinkers. 

§  3«  It  appea»  firom  what  has  been  ^aid,  that  the*  assertion  diat  a  cause' 
has  been  defeated  of  an  effbctwhibh  is  connected  with  it  by  a  completely 
ascertained-  lawof  cuusation,  is  to  be  disbelieved  or  not,  according  to  the 
piKxbiCbility  or  improbability  diat  there  existed  in  the  particular  instftnce^ 
aa  adequate  countemcting  cause.  To  ibnn  an  estimate  of  this,  is  not 
ndore  difficult  ilian  of  any  other  probability.  With  regard  to  all  kruntm* 
csfUB^s  capable*  of  counteracting  the  given  causes,  we  have  generally 
BonvB  previous  knowledge  of  the  fi^quency  or  rarity  of  their  occur* 
rwiee,  frdm<  which  we  may  draw  an  inference  as  to  the  antecedent 
improbability  of  their  having  been  present  in  any  particular  ease. 
And  neither  in  fespeet^to  known  nor  unknown  causes  are  we  required 
to  pironounce  upon  the  probability  of  their  existing  in  nature,  but  only 
of  their  having  existed  at  the  precise  time  and  place  at  which  the^ 
traoiibactiou  is  alleged  to  have  happened.  We  are  seldom,  therefore, 
whliout  the  means  (when  the  circumstances  of  die  ease  are  at  all 
known  to  us)  of  judging' how  far  it  is  likely  that  such  a  cause  should 
have  existed  at  that  dme  and  place  without  manifesting  its  presence  by 
sOdie  odier  marks,  and  (in  the  case  of  an  unknown  cause)  widiont 
h&Yiikg  hithetto*  manifested  its  existence  in  any  other  instance.  Ac- 
ocopding  as  this  eiifcumstance  or  the  falsity  of  the  testimony  appeani 
mctfe  improbable,  that  is,  conflicts  vrith  an  approximate  generalusadon 
of  a'  higher  order,  we  believe  the  testimony,  or  disbelieve  it;  vritk  A 
wttotkgei^  or  a  weaker  degree  of  conviction,  according  to  tiie*  prepeft^ 
denoice :  aft  least  until  We  have  sifted  the  matter  further. 

So  much,  t^n,  fer  the  case  m  which  tihe  alleged^  fact  cenflicta,  ev' 
appears  to  conflict,-  vrith  a  real  law  of  causation.  But  a  more  cornmon^ 
caee,  perhaps,  is*  tliat  of  its  conflicting  with  unifermities  of  mere  ce- 
exisaence,  noc  prd>ved  to  be  <llependent  on  causation:  in  other  woni^ 
WiAb  the  propetfies^  d£  Rinds.  It  is  with  these  nnifermities  princi*' 
pttUy,  llhat  the  mor^lbuS' stories  related'  by  travellers  are  apt  to  be  at' 
varfatfee- :  a#  (^nie»  witb  «a^,  or  witb  wings,  asad  (untii  confirtned  hf 
experience)  of  flying  flsh ;  or  e€  iee^  m  the  celebrated  anecdote  of  the 
3B 
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Dutch  traveUeift  and  the  Ring  of  Siazn.  Facts  of  this  dascriptioa* 
facts  previously  unheard  of,  but  which  could  not  from  any  known  law 
of  causation  be  pronounced  impossible,  are  what  Hume  characterizes 
as  not  contrary  to  experience,  out  merely  uncomformable  to  it;  and 
Bentham,  in  his  treatise  on  Evidence,  denominates  them  &ctB  discon- 
formable  in  specie,  as  distinguished  fix>m  such  as  are  disconformable 
f  n  toto  or  in  degree. 

In  a  case  of  this  description,  the  fact  asserted  is  the  existence  of  a 
new  Rind ;  which  in  itself  is  not  in  the  slightest  degree  incredible, 
and  only  to  be  rejected  if  the  improbability  that  any  variety  of  object 
existing  at  the  particular  place  and  time  should  not  have  been  discov- 
ered sooner,  be  greater  than  that  of  error  or  mendacity  in  the  witnesses. 
Accordingly,  such  assertions,  when  made  by  credible  persons,  and  of 
unexplored  places,  are  not  disbelieved,  but  at  most  reg^araed  as  requiring 
confirmation  from  subsequent  observers ;  unless  the  alleged  properties 
of  the  supposed  new  Rind  are  at  variance  with  known  properties  ol 
some  larger  Rind  which  includes  it ;  or,  in  other  words,  unless,  in  the 
new  Rind  which  is  asserted  to  exist,  some  properties  are  said  to  have 
been  found  disjoined  from  others  which  have  always  been  known  to 
accompany  them ;  as  in  the  case  of  Pliny's  men,  or  any  other  kind  ot 
animal  of  a  structure  different  from  that  which  has  always  been  found 
to  coexist  with  animal  life.  On  the  mode  of  dealing  with  any  such 
case,  little  needs  be  added  to  what  has  been  said  on  the  same  topic  in 
the  twenty-second  chapter.*  When  the  uniformities  of  coexistence 
which  the  alletred  fact  would  violate,  are  such  as  to  raise  a  strong 
presumption  of  their  beinff  the  result  of  causation,  the  fact  which 
conflicts  with  them  is  to  be  disbelieved,  at  least  provisionally,  and 
subject  to  further  investigation.  When  the  presumption  amounts  to  a 
virtual  certainty,  as  in  the  case  of  the  general  structure  of  organized 
beings,  the  only  question  requiring  consideration  is  whether,  in  mienom- 
ena  so  little  known,  there  may  not  be  liabilities  to  counteraction  from 
causes  hitherto  unknown;  or  whether  the  phenomena  may  not  be 
capable  of  originating  in  some  other  way,  which  would  produce  a. 
different  set  of  derivative  uniformities.  Where  (as  in  the  case  of  the 
flving-fish,  or  the  omithorhynchus)  the  generalization  to  which  the 
alleged  fact  would  be  an  exception  is  very  special  and  of  limited  range, 
neither  of  the  above  suppositions  can  be  deemed  very  improbable ;  and 
it  is  generally,  in  the  case  of  such  alleged  anomalies,  wise  to  suspend 
our  judgment,  pendinc^  the  subsequent  inquiries  which  will  not  fail  ta 
eonnrm  the  assertion  if  it  be  true.  But  when  the  generalization  is  very 
comprehensive,  embracing  a  vast  number  and  variety  of  observations, 
and  covering  a  considerable  province  of  the  kingdom  of  nature ;  then, 
for  reasons  which  have  been  fully  explained,  such  an  empirical  law 
comes  near  to  the  certainty  of  an  ascertained  law  of  causation :  and 
any  alleged  exception  to  it  cannot  be  admitted,  unless  up<Mi  the  evi- 
dence of  some  law  of  causation  proved  by  a  still  more  complete 
induction. 

Such  uniformities  in  the  course  of  nature  as  do  not  bear  marks  of 
being  the  results  of  causation,  are,  as  we  have  already  seen,  admissible 
as  universal  truths  with  a  degree  of  credence  proportioned  to  their 
generality.  Those  which  are  true  of  aU  things  whatever,  or  at  least 
which  are  totally  independent  of  the  varieties  of  Rinds,  namely^  the 
*  Supra,  pp.  34»^1. 
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laws  of  namber  and  extension,  to  which  we  may  add  the  law  cxf  causa* 
tion  itself,  are  probably  the  only  ones,  an  exception  to  which  is  abso* 
lutely  and  for  ever  incredible.  Accordingly,  it  is  to  assertions  supposed 
to  be  contradictory  to  these  laws,  or  to  some  others  coming  near  to 
them  in  generality,  that  the  word  impossibility  (at  least  ah96lut€  impos- 
sibility) seems  to  be  generally  confined.  Violations  of  other  laws,  of 
special  laws  of  causation  for  instance,  are  said,  by  persons  studious  of 
accuracy  in  expression,  to  be  impossible  t n  the  circumstances  of  the 
ease  ;  or  impossible  unless  some  cause  had  existed  which  did  not  exist 
in  the  particular  case.  Of  no  assertion,  not  in  contradiction  to  some 
of  these  very  general  laws,  will  more  than  improbability  be  asserted 
by  any  cautious  person ;  and  improbability  not  of  the  very  highest 
degree,  unless  the  time  and  place  in  which  the  fiict  is  said  to  have 
occurred,  render  it  almost  certain  that  the  anomaly,  if  real,  could  not 
have  been  overlooked  by  other  observers.  Suspension  of  judgment  is 
in  all  other  cases  the  resource  of  the  judicious  mquirer ;  provided  the 
testimony  in  favor  of  the  anomaly  presents,  i^en  well  silked,  no  sus« 
picious  circumstances. 

But  the  testimony  is  scarcely  ever  found  to  stand  that  test,  in  cases 
in  which  the  anomaly  is  not  real.  In  the  instances  upon  record  in 
which  a  great  number  of  witnesses,  of  good  reputation  and  scientific 
acquirements,  have  testified  to  the  truth  of  something  which  has  turned 
out  untrue,  there  have  almost  always  been  circumstances  which,  to  a 
keen  observer  who  had  taken  due  pains  to  sift  the  matter,  would  have 
rendered  the  testimony  untrustworthy.  There  have  generally  been 
means  of  accounting  for  the  impression  upon  the  senses  or  minds  of 
the  alleged  percipients  by  fallacious  appearances ;  or  some  epidemic 
delusion,  propagated  by  the  contagious  influence  of  popular  feeling, 
has  been  concerned  in  the  case;  or  some  strong  interest  has  been 
implicated — religious  zeal,  party  feeling,  vanity,  or  at  least  the  passion 
for  the  marvelous,  in  persons  strongly  susceptible  of  it.  When  none 
of  these  or  similar  circumstances  exist  to  account  fiir  the  apparent 
strength  of  the  testimony :  and  where  the  assertion  is  not  in  contra- 
diction either  to  those  universal  laws  which  know  no  counteraction  <Mr 
anomaly,  or  to  the  generalizations  next  in  comprehensiveness  to  them, 
but  would  only  amount,  if  admitted,  to  the  existence  of  an  unknown 
cause  or  an  anomalous  Kind,  in  circumstances  not  so  thoroughly 
explored  but  that  it  is  credible  that  things  hitherto  unknown  may  still 
come  to  Hght;  a  cautious  person  will  neither  admit  nor  reject  the  testi» 
mony,  but  wHl  wait  for  confirmation  at  other  times  and  from  other 
unconnected  sources.  Such  ought  to  have  been  the  conduct  of  the 
King  of  Siam  when  the  Dutch  travellers  affirmed  to  him  the  existence 
of  ice.  But  an  ignorant  person  is  as  obstinate  in  his  contemptuous 
incredulity  as  he  is  unreasonably  credulous.  Anything  unlike  his  own 
narrow  experience  he  disbelieves,  if  it  flatters  no  propensity;  any 
nursery  tale  is  swallowed  implicitly  by  him  if  it  does. 

$  4.  Before  concluding  this  inquiry,  we  must  advert  to  a  very  serious 
misapprehension  of  the  principles  of  the  subject,  which  has  been  com* 
mitted  by  some  of  the  writers  against  Hume's  Essay  on  Mirades,  in 
their  anxiety  to  destroy  what  appeared  to  them  a  formidable  weapon 
of  assault  against  the  Christian  religion ;  and  to  which,  with  entirely 
different  views  on  the  religious  question,  Laplace,  in  his  Essay  o» 
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ProMbUiiietf  hsB  been  led  to  giT&hiB  sanction;  l^e  eflfect  in  both  i 
being,,  entirely  to  eonfbimd  the  doctrine  of  die  Gkoundff  of  DiBbeUeC 
The  mistake  consiBts  in  overlooking  the  dittinetion  between  (vphntuMji 
be  called)  iinprobability  before  the  fact»  and  improbabOity  after  it;  two 
different  propertieBv  the  latter  of  which  is  always  a  ground  of  disbelief; 
the  former  is  so  or  not,  as  it  may  happen. 

Many  erents  are  ^together  improbable  to  tw,  before  they  have- 
happened,  or  before  we  are  informed  of  their  h^pemng,  which  ar» 
not  in  the  least  incredible  when  we  are  infonned  of  them,  because  not 
contrary  to  any,  even  approximate,  induction.  In  the  cast  of  a  per- 
fectly fair  die,  tiie  chances  are  five  to  one  against  throwing  ace,  tiiat  is» 
ace  win  be  thrown  on  an  average  only  once  in  six  throws.  BtiS  this 
is  no  reason  against  believing  that  ace  was  tiirown  on  a  ^ven  occaaioB, 
if  any  credible  witness  asserts  it;  sinoe  althongfa  aoe  is  only  thrown* 
once  in  six  times,  some  number  which  is  only  thrown  once  in  six  times- 
mmtt  have  been  tbrown  if  the  die  was  thrown- at  aD.  The  imppoba* 
bility,  then,  or  in  other  words,  the  unusualness,  of  any  fact,  is  no  reaaou' 
for  disbelieving  it,  if  the  nature  of  the  case  renders  it  certain  thati 
either  that  or  something  equally  improbable,  that  is,  equally  unusual, 
did  happen4  If  we  dis^lieved  all  fticts  which  had  tiio  diances  against^ 
Aem  beforehand,,  we  riiould  believe  hardly  any^ing*  We  are  told 
that  A.  B.  died  yesterday:  the  moment  before  we  were  so  told,  the^^ 
diances  against  his  having  died  on  that  day  may  have  been  ten  titon*- 
sand  tx>  one ;.  but  since  he  was  certain  to  die  at  some  time  or  other, 
and  when  he  died  must  neoessazilv  die  on  some  particular  day,  while- 
the  chances  use  innumerable  against  every  day  in  particular,  experi* 
ence  affords  no  ground  whatever  fiir  discrediting  any;  testimony  wnich- 
may  be  produced'  to  the  event's  having  taken  place  on  a  given  day; 

Yet  it  has  been  considered,  by  Dr.  Campbell'  and  others,  as  a  com* 
plete  answer  to  Hume's  doctrine  (that  things  are  incredible  wbich  are' 
OMUrary  to  the  uniform  oouxne  of  experience),  that  we>  do  not  disbs*- 
Ueve,  merely  because  the  chances  were  against  them,  titinos  in  strict 
conformi^  to  the  umfocm  course  of  eia>erience;  that  we  do  not  dis* 
believe  an  alleged  fact  merely  because  tne  combination  of  causes  imon 
which  it  depends  occurs,  only  once  in  a  certain^  number  of  times.  Ic  isi 
evident  tiiat  whatever  is  shown  by  experience  to  occur  in  a  certain 
prc^rticm  (however  small)  of  the  whole  number  of  possible  cases,  is^ 
not  contaniy  to  experience ;  (tiiough  we  are  right  in  dii^elieving  it,,  if 
seme  ot&BT  suppositioji  respecting  the  matter  in  question  would  be  true 
in  a  greator  proportion  of  t^  whole  number  of  cases»)  What  would 
reidly  be  contrary  to*  experience,  would  be  the  assertion  that  the  event 
had  happened'  more  mquentiy  in  some  lavge  number  of  times,  than 
the  same  combination'  had  ever  been  known  to  occur  in  that  number 
of  times ;  and  this  alone  it  is  which  is  imneobable,  in  the  sense  at  in* 
credibility^  or,,  as  we  hame  called  it,,  improbability  after  ihe<  fiust. 

§  5.  While  the  defenders  of  Chiistianity  against  Hume  have  thus 
confounded  two  da^fereiit  sieanings.  of  the  weed  xasppobairatity,  coo- 
tending  that  because  imprebebilixy  of  the  one  kiad  isinotnecessarilTa 
gpound  of  disbett^,.  neither  therefore  is  the  otiier,.  and  tiiat  nothiiif 
anpported  by  erediUo'  testimony  ought  ever  to  be  disbelieved ;  La* 
place,  agatttv  faUing^  into  the  same  eonfusson  between  the  two  meanings, 
contends,)  on  ihe  contrary,,  that  because  imprebahilitry  of  the  one  kind 
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'isia.'caflkieiit  mnmdibr  disbelief,  tiiB  other  is  to  toa;  sod  that  vlat 
is  improbable  befoce- the  iket,  is' tiierelbre  (not  indeed  in  all  caaee,  bat 
*ia  9l  pecuiiar  dassof  cases^whiob  lasa  about  to  :ifiecify),  incredible 
after  It 

Ify'says'Laplace,  these  axe  oae  thoaoaDd  tiekets  ma  boot,  and  one 
lOdlj  has  been  drapim  out;  then  if  an  eye>^>rilne88  affions  that  dw 
-aianber  -^btnan  was  79,  this,  thougih  the  ohanees  irere  999  in  1000 
agaiait  it,  is  not  incsediUe,  because  ^e  chances  vtere  equally  great 
'against  every  other  anaaber.  ^But  (he  continues)  if  there  are  in  the 
<'box^99  bia^k  :balls  and  oi^  oneivhite,  and  .the  -wdtness  affizms  that 
the  white  ball^was'  drawn,  this  is  inoredible ;  beeanse  there  was  but 
one  chance  in'ifiinnir  of  white,  and  999  in  fiwer  of  ^nae  black  balL 

Hub  appears  to  oe  endrely  iallacioQB.    Jt  is  evident,  both  froai 

.ceneral  veasoning  .and  specific  «xperience;  that  die  iidbite  ball  will  he 

<drawn  out  exactly  as  often,  in  any  large  number  .of  trials,  as  the  ticket 

No.  79  w31;  the  two  asserricms,  therefore,  are  pradsefy  on  the  saaae 

level  in  point  of  credibility.    There  is  one  way  of  puttiBg  the  caae 

-^hich,  I  think,  must  ceiry  conviction  to  every  one.    Suppose  that  the 

'thousand  ibaJls  <ase  nonibered,  and  that  the  white  baSl  happens  to  be 

ticketed'  79.     Then  the  drawing  of  the  white  ball,  and  the  diawinff  ef 

-No/79,  9Tti  the  very  same  event;  how  tiien  can  die  one  be  credible, 

ithe  other  absolutely  incredible  1    A  witness  sees  it  Jdrawn,  and  makes 

his  report  to  us:  if  he  sajs  that  No.  79  vnis  drawn,  according  to 

'Laplace,  he  may  be  bdieved ;  if  he  says  awhite'  ball  was  drawn,  lae 

lare  bound  to  disbelieve  him.    Is  this  rational!    Is  it  not  dear,  on  the 

con^ary,  that  the  oaHy  diffiwence  there  could  be  in  the  credit  due  to 

him  would  ariae'from  moral  causes,  namely,  from  the  inflnence  which 

(if  the  witness  knew  that  there  was  but  one  white  bail  in  a  thousand) 

-miffht  be  assigned  to  the  greater -apparent  wonder  in  the  latter  easel 

(which  to  one  kidd  <^  {lerson  woidd  be  a  teBvptation  to  deeeire,  or  to 

.take  up  a  hasty  impression,  while  toianother,  the  same  ^apg  would  be 

a  motive  for  assuring  himself  more  positively  of  the  &cty  and  would 

therefore  actuatty  (increase  the  credit  due  to  his-testunony. 

The  matheooatical -reasoning  which  milled  Laplace  into -this  logical 
error,  is  too  long  to  be  here  quoted.  It  is  found  in  the  section  of  his 
Esiai  Philo9ophiqne  nir  les  Probability,  entitled  De  la  ProbabilUk  dit 
TemoignageSf  and  is  founded  upon  a  misapplication,  noticed  by  us  in 
a  former  place,  of  his  own  sixth  theorem  of  &e  doctrince  of  chances;  a 
theorem  which  he  himself  describes  as  that  by  which  we  determine 
the  probability  that  a  given  effect  waa  produced  by  one  or  by  another 
of  several  causes  capable  of  producing  it  The  substance  of  his  argu- 
ment may  be  briefly  stated  as  follows :  Treating  the  assertion  of  the 
witness  as  the  effect,  he  considers  as  its  two  possible  causes,  the  vera- 
city or  mendacity  of  the  vritness  on  the  particular  occasion,  that  is,  the 
truth  or  &]sity  of  the  fact.  According  to  the  theorem,  the  probability 
that  the  effect  was  produced  by  a  particular  cause,  is  as  the  antecedent 
probability  of  the  cause,  multiplied  by  the  probability  that  the  cause, 
if  it  existed,  would  jproduce  the  given  eroct.  Accordingly  (says 
Laplace)  in  the  case  ot  the  thousand  tickets,  the  cause  mendacity  might 
produce  any  one  of  999  untrue  statements,  while  in  the  case  of  the 
balls,  there  being  only  two  statements  to  make,  viz.,'  white  or  blacky 
and  one  of  these  being  true,  the  cause  mendacity  could  only  produce 
one  untrue  statement :  and  consequently  (the  antecedent  probability 
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of  mendacitv  from  the  character  of  the  witaeaa  being  anppoeed  the 
same  in  boUi  caaea)  mendacity  waa  999  timea  leaa  likely  to  nave  pro- 
duced the  pazticalar  aaaertion  made,  and  ia  therefore  999  timea  leaa 
likely  to  have  existed,  in  the  former  case  than  in  the  latter. 

The  error  of  thia  atgument  seema  to  be  the  aame  which  we  pointed 
out  in  a  former  chapter,*  that  of  applying  a  theorem,  only  true  of  the 
degrees  of  probabihty  of  causes,  to  the  probability  of  what  are  neither 
causes  nor  mdicationa  of  cauaea,  nor  in  any  other  way  specially  con- 
nected with  the  effect.  The  point  in  question  is,  the  eomparative 
probability  of  two  suppositions,  that  the  witness  lies,  and  that  he  apeaka 
truth.  But  these  are  not  two  possible  camtes  of  the  given  effect  (the 
witness's  assertion) ;  they  are  merely  two  possible  qualities  of  it.  The 
truth  of  the  assertion  is,  indeed,  on  the  supposition  of  veracity,  the 
cause  of  its  bein^  made  ;  but  the  &lsity  of  it  is  not,  on  any  supposition, 
a  cause  of  its  bemf  made.  It  is  not  incompatible  with  the  dishonesty 
of  the  witness  that  he  should  have  spoken  the  truth :  the  difference  be> 
tween  the  two  suppositions  of  honesty  and  dishonesty  is,  that  on  the  one 
he  would  certainly  speak  the  truth,  while  on  the  other  he  was  just  equal- 
ly likely  to  speak  that  or  anything  else.  If  the  falsity  of  the  proposition 
were  a  real  cause  for  his  asserting  it,  and  there  were  no  possible  mode 
of  accounting  for  a  fidse  assertion  but  by  supposing  that  it  is  made  pre- 
cisely because  of  its  falsity,  I  do  not  see  how  Laplace's  argument  could 
be  resisted.  The  case  where  there  are  999  possible  &lse  assertions, 
and  that  in  which  there  is  but  one,  would  then  present  a  vast  differ- 
ence in  the  probability  that  the  assertion  actually  made  proceeded  firmn 
falsity ;  because  in  the  one  case  a  mendacious  witness  viras  sure  to  as- 
sert die  one  false  fact,  in  the  other  there  would  be  an  equal  chance  of 
his  asserting  any  one  of  the  999.  But  as  it  is,  the  falsity  was  a  mere 
accident  of  the  assertion,  not  the  cause  of  it ;  and  even  on  the  suppo- 
sition of  dishonesty,  the  statement  is  as  likely  to  be  true  aa  false,  while 
on  the  supposition  of  honesty  it  is  certain  to  be  true.  The  aasertioa, 
'  therefore,  is  credible. 

With  these  remarks  we  shell  close  the  discussion  of  the  Grounds  of 
Disbelief;  and  along  with  it,  such  exposition  aa  our  space  admitted, 
and  as  the  writer  had  it  in  his  power  to  furnish,  of  the  Logic  of  Induc- 
tion. 

*  Snpn,  p.  asi 
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BOOK  IV. 

OP  OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


«*  Clear  and  distinct  idMs  are  tetmswbkfa,  though  familiar  and  fvaqneDt  in  men's  mflntha, 
I  have  leaaon  to  think  every  one  who  uses  does  not  perfectly  imderatand.  And  poenbly  it 
ia  but  here  and  there  one  Who  gives  himself  the  trouble  to  consider  them  so  for  as  to  know 
what  he  himself  or  others  preciselv  mean  by  them ;  I  have,  therefore,  m  most  places, 
choee  to  pot  determinate  or  determmed,  instead  of  clear  and  distinct,  as  more  hkely  to 
direct  men's  thooffhts  to  my  meaning  in  this  matter."— Locke's  EsMjf  m  the  Hyman  Un- 
dtrstanding ;  EpisUe  to  the  Reader. 

•*  According  to  this  view  of  the  process  of  the  mind,  in  carrying  on  general  specnlations, 
that  Idea  whLh  the  ancient  philosophers  considered  as  the  essence  of  an  mdividnal,  is 
nothing  mora  than  the  paiticnlar  qnality  orqaalitiea  in  which  it  reaerablea  other  mdividiM 
of  the  same  class ;  and  in  consequence  of^  which,  a  generic  name  is  appUed  to  if— D. 
Stbwaet,  PhiL  oftkt  Human  Mmd,  ch.  iv.,  sec.  2. 

*'  Deux  grandes  notions  philosophiques  dominent  la  thtorie  fondamentale  de  la  m^thode 
natnrelle  proprement  dite,  savoir,  la  formation  des  groupes  naturels,  et  ensuite  leor  toc- 
'   i  hisrarchiqve  *— CoMTB,  Omrt  ik  Pkiiaaophu  PmiInw,  42oie  lefon 


CHAPTER  L 

OP  OBSERVATION,  AND  DEflCEIFTION. 


§  1.  The  inquiry  which  occupied  ub  m  the  two  preceding  Books, 
has  conducted  us  to  what  appears  a  satisfactory  solution  of  the  principal 
problem  of  Logic,  aecordine  to  the  conception  I  hava  formed  of  the 
science.  We  have  found,  mat  the  mental  process  with  which  Logic 
is  conversant,  the  operation  of  investigating  truths  by  means  of  evidence, 
is  always,  even  when  awearances  point  to  a  diflferent  theory  of  it,  a 
process  of  induction.  And  we  have  particularized  the  various  modte 
of  induction,  and  obtained  a  clear  view  of  the  principles  to  which  it 
must  conform,  in. order  to  lead  to  results  which  can  be  relied  on. 

The  consideration  of  induction,  however,  does  not  end  with  the 
direct  rules  for  its  jperformance.  Something  must  be  said  of  those 
other  operations  of  the  mind,  which  are  either  necessarily  presupposed 
in  all  induction,  or  are  instrumental  to  the  more  difficult  and  compK* 
cated  inductive  processes.  The  present  Book  will  be  devoted  to  the 
consideration  of  these  subsidiary  operations :  among  which  our  atten- 
tion must  first  be  given  to  those,  which  are  indispensable  preliminaries 
to  all  induction  whatsoever. 

Induction  being  merely  the  extension  to  a  class  of  cases,  of  some- 
thing which  has  been  observed  to  be  true  in  certain  individual  instances 
of  the  class ;  the  first  place  among  the  operatiDns  subsidiary  to  indub- 
tion,  is  claimed  by  Observation.  This  is  not,  however,  the  place  to 
lay  down  rules  for  making  good  observers ;  nor  is  it  within  tne  com- 

Cnce  of  Lo^c  to  do  so,  but  of  the  art  of  intellectual  Education, 
business  nmh  Observation  is  only  in  its  connexion  with  the  ap- 
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propriate  problem  of  logic,  the  estiination  of  evidence.  We  have  to 
consider,  not  how  or  what  to  observe,  but  under  what  conditiona  ob- 
servation is  to  be  relied  on ;  what  is  needful,  in  order  that  the  fact, 
supposed  to  be  observed,  may  safely  be  received  as  true. 

§  2.  The  answer  to  this  question  is  very  simple,  at  least  in  its  fint 
aspect.  The  sole  condition  is,  that  what  is  supposed  to  have  been 
observed  shall  really  have  been  observed ;  tb^t  it  be  an  -observatioiiy 
not  an  inference.  For  in  almost  every  act  of  our  perceiving  facultiefl, 
observation  and  inference  are  intimately  blended.  What  we  are  said 
to  observe  is  usually  a  oerapound  result,  of  which  one-tenth  may  be 
>«bfleFvadon  and  the  remaining  nine-tenths  inference. 

I  affinn,  for  example,  that  I  hear  a  man's  voice.  This  woold  pass, 
in  common  language,  for  a  direct  perception.  All,  however,  which  is 
really  perception,  is  that  I  hear  a  souna.  That  the  sound  is  a  voice, 
and  that  voice  the  voice  of  a  man,  are  not  perceptions  but  inferences. 
I  affirm,  ^g^n,  that  I  saw  my  brother  at  a  certam  hour  this  morning. 
If  any  proposition  conoeming  a  matter  of  &ct  would  commonly  he 
said  to  be  known  by  the  direct  testimony  of  the  senses,  this  surely 
would  be  so.  The  truth,  however,  is  far  otherwise.  I  only  saw  a 
certain  colored  surface :  or  rather  I  had  the  kind  of  visual  sensations 
which  are  usually  produced  by  a  colored  surface;  and  fix»m  these 
as  marks,  known  to  oe  such  by  previous  experience,  I  concluded  that  I 
saw  my  brother.  I  might  have  had  sensations  precisely  similar,  when 
my  brother  was  not  there.  I  might  have  seen  some  other  person 
BO  nearly  resembling  him  in  appearance,  as,  at  the  distance,  and  with 
the  degree  of  attention  which  I  bestowed,  to  be  mistaken  for  him.  I 
might  have  been  asleep  and  have  dreamed  that  I  saw  him ;  or  in  a 
state  of  nervous  disorder,  which  brought  his  image  befere  me  in  a 
>«raking  hallucination.  In  .all  these  pimles  men  have  been  led  to  be- 
lieve that  they.  (WW  pessons  well  known  to  them,  who.  weie  dead,  or 
&r  distant.  If  any  of  these  suppositi<His  had  been  l3rue,.&e  affiitmAion 
.that. I  saw. jny. brother  would  have  been  erroneous;  but  whatever  was 
matter  of  direct  perception,  namely,  Che  visual  sensations,  would  have 
•  been  real.  The  inference  only  would  have  been  ill  grounded;  I 
.should  have  ascribed  those  eenaations  to  a  wrong  cause. 

Innumerable  instances  might  be  given,  and  analysed  in  the  same 

manner^  of  what  are  vulgarly  called  errors  of  sense.     There  are  ncipe 

.  of  them  properly  eirors  of  eemse;  they  are  eironeous  inferences  from 

osense.    ^Vlien  I  look  at  a  candle  through  a  multiplyinjg^  g^Ms,  I  seem 

« to  see>a  doeen  candles  instead  of  one :  .and  if  the  real  circumstances  of 

.  the  case  were  skillfully  disguised,  I  m^ht  suppose  tbatilh^rewere  really 

..that  number;  there  would  be  what  is  ctfUed  an  optical  deception.    In 

..the  kaleidoscope  there  really  is  that  deception :    when  I  look  through 

.  the  inslTument,  instead  of  what  is  actually  there,  namely,  a  casual  ar^ 

rangement  of  colored  fragments  of  glass,  I  seem  to  «ee  the  same  coaoh 

.^bination  several  times  repeated  in  symmetrical  arrangement  round  a 

point.    The  delusion  is  of  eoiuse  effected  by  giving  me  the  same  sen- 

.  .aations,  which  I  should  have  had  if  such  a  symmetrical  combination  had 

,  really  been  pxesented  to  me.    If  I  cross  two  of  ;my  fingers,  and  Inting 

.  .any  small  oj^ect,  a  marble  for  instance,  into  contact  wiih  both,  at  points 

not  uanaUy.  touched  simultaneously  by  one  object,  I  can  hardlv,  if  my 

eyes  ere  fdiut»  help  believii^  that  there,  are  two  Jiutf hies  imtsea  of  one. 
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But  k  IB  not  mj  VowAx  in  ilik  can,  nor  m  j  sight  in  tte  other,  vMch  is 
d^cttved ;  the  deception,  whether  dorabie  or  only  nMMHentiry,  i«  in 
iny  judgment.  Fcon  my  senaes  I  hare  only  the  iemations,  uid  thoee 
nre  genuine.  Being  accnetomed  to  hsre  those  or  similar  sensations 
when,  and  only  when,  a  certain  amingement  of  outward  ohgeets  is 
present  to  my  organs,  I  have  the  habit  of  instantly,  when  I  experience 
the  aens^tionsy  tanrnng  the  existence  of  that  state  of  oatwnrd  thin{(s. 
This  habit  has  become  so  powerfiil,  that  die  inference,  peribmied  with 
the  speed  and  ceitaioty  of  an  instinct,  is  ooi^unded  with  intuitlTe 
perceptions.  When  it  »  oonect,  I  am  uneonscaoas  ^at  it  ever  needed 
proof;  even  when  I  knew  it  to  be  incorrect,  I  cannot  without  eonsid* 
erable  effort  abstaitt  £rom  making  it.  In  order  to  be  aware  that  it  is 
not  made  by  instinct  but  by  an  acqimed  habit,  i  am  obliged  to  reflect 
oa  the  slow  pxocesa  by  whioh  I  learned  to  judge  by  the  eye  of  many 
things  which  I  now  appear  to  perceiTe  diiecdy  by  sight ;  and  on  the 
reverse  operation  pei:formed  by  persons  learning  to  draw,  who  with 
diiicttlty  and  lalxMr  dinest  themselves  of  their  acquired  peroeptiens, 
and  learn  a&esh  to  see  things  as  they  appear  ip  the  eye,  instead  of  see- 
inff  them  as  they  rea%  are.  t 

It  would  be  eaqr  to  prolong  these  illustrations,  were  there  any  need 
to  ei^atiate  upon  a  topic  so  copiously  exemplified  in  various  popular 
works.  From  the  examples  alraady  given,  it  is  seen  sufficiently,  that 
the  individual  facts  from  which  we  collect  omr  inductive  generalizadoUB 
are  scarcely  ever  obtained  by  observation  alone.  Observation  extends 
<mly  to  the  sensations  by  which  we  recognize  objects ;  but  the  propo- 
sitions which  we  make  use  o^  either  in  science  or  in  common  hfe, 
relate  mostly  to  the  objects  themselves.  In  every  act  of  what  is  called 
observation,  theore  is  at  least  one  inference,  from  &e  sensations  to  the 
presence  of  the  <^ect ;  from  the  marks  or  diagnostics  to  the  entire 
phenomenon*  And  hence,  among,  other  consequences,  follows  the 
seeming  paradox,  that  a  general  proposition  collected  from  particulars 
is  often  more  certainly  true  than  any  one  of  the  particular  propositions 
fr<Hn  which,  by  an  act  of  indnctioD,  it  was  inferred.  For,  each  of  those 
particular  (or  rather  singular)  propositions  involved  an  inference,  from 
the  impression  on  the  senses  to  the  feet  which  caused  that  imjpression : 
and  this  inference  may  have  been  erroneous  in  any  one  of  the  instances, 
but  cannot  weU  hare  been  erroneous  in  all  of  them,  provided  their 
number  was  sufficient  to  eliminate  cbance.  The  conclusion,  therefore, 
that  is,  the  raieral  proposition,  may  deserve  more  complete  relitfftce 
than  it  would  be  safe  to  repose  in  any  one  of  the  inductive  prenfistos. 

The  logic  of  observadfrn^  then,  consists  solely  in  a  correct  discrimi- 
nation between  that,  in  a  result  of  observation,  virhich  has  really  been 
perceived,  and  that  which  is  an  inference  from  the  percepcton.  What- 
ever portion  is  inference^  is  amenable  to  the  rules  of  induction  already 
treated  of,  and  requires  no  feither  notice  here :  the  question  for  us  in 
this  place  is,  when  all  which  is  inference  is  taken  away,  what  remains? 
There  remain,  in  the  first  place,  the  mind's  own  feelings  or  states  of 
consciousness,  namely,  its  outward  feelings  or  sensations,  and  its  inward 
feeliiigB----tts  thoughts,  emotions,  and  vohtions.  Whether  anything  else 
remains,  or  all  else  is  inference  from  this ;  whether  the  mind  is  capable 
ef  Meetly  perceiving  or  apprehending  anything  except  states  cf£  its 
ewn  oonaciousness— IS  the  peculiar  problem  or  the  higher  or  trans- 
cendental meta^ysioa.  But  after  excluding  ail  questions  on  which 
3C 
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metaphysicians  di£fer,  it  remains  true  that  for  most  purposes  the  dis- 
criminati<m  we  are  called  upon  practically  to  exercise  is  between 
sensations  or  other  feelings,  of  our  own  or  of  other  people,  and  infer- 
ences drawn  from  them.  And  on  the  theory  of  Observation  thi«  is  all 
which  seems  necessary  to  be  said  in  this  place. 

§  3.  If,  in  the  simpl^t  observation,  or  in  what  passes  for  such,  there 
is  a  large  part  which  is  not  observation  but  something  else ;  ao  in  the 
simplest  description  of  an  observation,  there  is,  and  must  always  be, 
much  more  asserted  than  is  contained  in  the  perception  itself.  We 
cannot  describe  a^fact  without  implying  more  tnan  the  fiict.  The  per- 
ception is  only  of  one  individual  thing ;  but  to  describe  it  is  to  amnn 
a  connexion  between  it  and  every  other  thing  which  is  either  denoted 
or  connoted  by  any  of  the  terms  used.  To  begin  with  an  example, 
than  which  none  can  be  conceived  more  elementary:  I  have  a  sensa- 
tion of  siffht,  and  I  endeavor  to  describe  it  by  saying  that  I  see  some- 
thing white.  In  saying  this,  I  do  not  solelyttfHrm  my  sensation ;  I 
also  class  it.  I  assert  a  /*e8erablance  between  the  thing  I  see,  and  all 
things  which  I  and  others  are  accustomed  to  call  white.  I  assert  that 
it  resembles  them  in  the  circumstance  in  which  they  all  resemble  one 
another,  in  that  which  is  the  gi'ound  of  their  being  called  by  the  name. 
This  is  not  merely  one  way  of  describing  an  observation,  but  the  only 
way.  If  I  would  either  register  my  observation  lor  my  own  fnture 
use,  or  make  it  knovm  for  the  benefit  of  others,  I  must  assert  a  resem- 
blance between  the  fact  which  I  have  observed  and  something  else. 
If  is  inherent  in  a  description,  to  be  the  statement  of  a  resemblance, 
or  resemblances. 

These  resemblances  are  not  always  apprehended  directly,  by  merely 
comparing  the  object  observed  with  some  other  present  object,  or  with 
our  recollection  of  an  object  which  is  absent  They  are  often  ascer- 
tained through  immediate  marks,  that  is,  deductively.  In  describing 
some  new  kind  of  animal,  suppose  me  to  say  that  it  measures  ten  feet  in 
length,  from  the  forehead  to  the  extremity  of  the  tail.  I  did  not  ascer- 
tain this  by  the  unassisted  eye.  I  had  a  two-foot  rule  which  I  applied 
to  the  object,  and,  as  we  commonly  say,  measured  it;  an  operation 
which  was  not  wholly  manual,  but  partly  also  mathematical,  involving 
the  two  propositions,  Five  times  two  is  ten,  and  Things  which  are 
equal  to  the  same  thing  are  equal  to  one  another.  Hence,  the  fact 
that  the  animal  is  ten  feet  long  is  not  an  immediate  perception,  but  a 
conclusion  from  reasoning ;  the  minor  premisses  alone  being  furnished 
by  observation  of  the  object.  But  this  does  not  hinder  it  from  being 
rightly  called  a  description  of  the  animal 

To  pass  at  once  from  a  very  simple  to  a  very  complex  example :  I 
affirm  that  the  earth  is  globular.  The  assertion  is  not  grounded  upon 
direct  percepdon ;  for  the  figure  of  the  earth  cannot,  by  us,  be  directly 
perceived,  although  the  assertion  would  not  be  true  unless  circum- 
stances could  be  supposed  under  which  its  truth  could  be  so  perceived. 
That  the  fonn  of  the  earth  is  elobular,  is  inferred  frt>m  certain  marks, 
as  for  instance  from  this,  that  its  shadow  thrown  upon  the  moon  is  cii^ 
cular;  or  this,  that  on  the  sea,  or  any  extensive  plain,  our  horizon  is 
always  a  circle  ;  either  of  which  marks  is  incompatible  with  any  other 
than  a  globular  form.  I  assert  further,  that  the  earth  is  that  particular 
kind  of  globe  which  \a  termed  an  oblate  spheroid;  because  it  is  found 
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by  meaBurement  in  the  direction  of  the  meridian,  that  the  length  on  the 
surface  of  the  earth  which  subtends  a  given  angle  at  its  centre,  dimin- 
ishes as  we  recede  from  the  equator  and  approach  the  poles.  But 
these  propositions,  that  the  earth  is  globular,  and  that  it  is  an  oblate 
spheroid,  assert,  each  of  them,  one  individual  fact;  in  its  own  nature 
capable  of  being  perceived  by  the  senses  when  the  requisite  organa 
aiM  the  necessary  position  are  supposed,  and  only  not  actually  pei> 
ceived  because  these  organs  and  that  position  are  wanting.  That 
which,  if  the  fact  could  have  been  seen,  would  have  been  called  a  de- 
scription of  the  figure  of  the  earth,  may  without  impropriety  be  so 
called  when  instead  of  being  seen  it  is  inferred.  But  we  could  not 
without  impropriety  call  either  of  these  assertions  an  induction  from 
.&cts  respecting  the  earth.  They  are  not  general  propositions  coUected 
from  particular  facts,  but  particular  facts  deduced  from  general  prop- 
ositions. They  are  conclusions  obtained  deductively,  from  premisses 
originating  in  deduction ;  but  of  these  premisses  some  were  not  ob- 
tained by  observation  of  the  earth,  nor  had  any  peculiar  reference  to  it. 
If,  then,  the  truth  respecting  the  figure  of  the  earth  is  not  an  induc- 
tion, why  should  the  truth  respecting  the  figure  of  the  earth's  orbit  be 
B0 1  Mr.  Whewell  contends  that  it  is ;  although  the  two  cases  only 
differ  in  this,  that  the  form  of  the  orbit  was  sot,  like  the  form  of  the 
earth  itself,  deduced  by  ratiocination  from  facts  which  were  marks  of 
ellipticity,  but  was  got  at  by  boldly  guessing  that  the  path  was  an 
ellipse,  and  finding  afterwards,  on  examination,  that  the  observations 
were  in  harmony  with  the  hypothesis.  Not  only,  according  to  Mr. 
Whewell,  is  this  process  of  guessing  and  verifying  our  guesses  induc- 
tion, but  it  is  the  whole  of  induction :  no  other  exposition  can  be  given 
of  that  logical  operation.  That  he  is  wrong  in  the  latter  assertion,  the 
whole  of  the  preceding  Book  has,  I  hope,  sufficiently  proved ;  and  that 
even  the  former  of  the  two  contains  a  large  dose  of  error  widi  but  a 
small  portion  of  truth,  was  attempted  to  be  shown  in  the  second  chap- 
ter of  the  same  Book.*  We  are  now,  however,  prepared  to  go  more 
into  the  heart  of  the  question  than  at  that  earlier  period  of  our  inquiry, 
aod  a  few  words  will,  I  think,  suffice  to  dispel  all  remahifaig  obscurity. 

§  4.  We  observed,  in  the  second  chapter,  that  the  proposition  "  the 
earth  moves  in  an  ellipse,"  so  far  as  it  only  serves  for  the  colligation  or 
connecting  together  of  actual  observations,  (that  is,  as  it  only  affirms 
that  the  observed  positions  of  the  earth  may  be  correctly  represented 
by  as  many  points  in  the  circumference  of  an  imaginary  ellipBe,)  is  not 
an  induction,  but  a  description  :  it  is  an  induction  only  when  it  affirms 
that  the  intermediate  positions,  of  which  there  has  been  no  direct 
obeervation,  would  be  round  to  correspond  to  the  remaining  points  of 
the  same  elliptic  circumference.  Now,  although  tins  real  induction  is 
one  thing,  and  the  description  another,  we  are  in  a  very  different  con- 
dition for  making  the  induction  oftei^  we  have  obtained  the  description, 
and  before  it.  For  inasmuch  as  the  description,  like  all  other  descrip- 
tions, contains  the  assertion  of  a  resemblance  between  the  phenomenon 
described  and  something  else ;  in  pointing  out  something  which  the 
series  of  observed  places  of  a  planet  resembles,  it  points  out  something 
in  which  the  several  places  themselves  agree.     If^  the  series  of  places 

*  Supra,  pp.  177-183. 
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coiroBDonds  to  bb  many  points  of  an  ellipse,  the  places  themselrvi 

J-ee  m  being  »tuGU«d  in  that  ellipse.  We  have,  therefore,  by  means 
the  desciiption,  obtained  the  requisites  for  an  induction  bj  the 
Method  of  Agreement.  The  successive  observed  places  of  the  eartk 
being  considered  as  e&cts,  and  its  niotion  as  the  cause  which  produces 
them,  we  find  that  those  effects,  that  is,  those  places,  agree  in  the  cir> 
cumstance  of  b^ng  in  an  ellipse.  We  conclude  that  the  xemainii^ 
effects,  the  places  which  have  not  been  observed,  agree  in  the  seme 
circumstance,  and  that  the  law  of  the  motion  of  the  earth  is  motion  m 
an  ellipse. 

The  Colligation  of  Facts,  therefore,  by  means  of  hypotheses,  or,  as 
Mr.  Whewell  prefers  to  say,  by  meuis  of  Conceptions,  instead  of  being; 
as  he  supposes,  Induction  itself,  takes  its  pn^r  place  among  opera- 
tions subsidiary  to  Induction.  AU  Induction  sup^es  that  ^e  nave 
previously  compared  the  requisite  number  of  individual  instances*  and 
ascertained  in  what  circumstances  they  agree ;  the  Colligation  of  Fads 
is  no  other  than  this  preliminary  operation :  and  the  mroper  office  of 
'*  clear  and  appropriate  ideas,"  on  the  necessity  of  whi<»i  Mr.  Whewefl 
has  said  so  much,  is  to  enable  us  to  perform  this  operation  correctly. 
When  Kepler,  after  vainly  endeavoring  to  connect  the  observed  places 
of  a  planet  by  various  hypotheses  of  circular  motion,  at  last  tried  the 
hypothesis  of  an  ellipse  and  found  it  answer  to  the  phenomena,  what 
he  really  attempted,  first  unauccessfiiUy  and  at  last  successfnlly,  was  to 
discover  the  circumstance  in  which  all  the  observed  positions  of  the 
planet  agreed.  And  when  he  in  like  manner  connected  another  set  of 
observed  facts,  the  periodic  times  of  the  different  planets,  by  the  prop- 
osition that  the  squares  of  the  times  ai^  proportional  to  the  cubes  of 
the  distances,  what  he  did  was  simply  to  ascertain  the  proper^  in 
which  the  periodic  times  of  all  the  different. planets  agreea. 

Since,  therefore,  all  that  is  true  and  to  the  purpose  in  Mr.  Whewell's 
doctrine  of  Conceptions  might  be  fully  expressed  by  the  more  &miliar 
term  Hypothesis  ;  and  since  his  Colligation  of  Facts  by  means  of  ap- 
propriate Conceptions,  is  but  the  ordinary  process  of  finding  by  a 
comparison  of  phenomena,  in  what  consists  theii*  agreement  or  resem- 
blance ;  I  would  willingly  have  confined  myself  to  those  better  under- 
stood expressions,  and  persevered  to  the  end  in  the  same  abstinence 
which  I  have  hitherto  oDserved  firom  all  ideological  discussions ;  con- 
sidering the  mechanism  of  our  thoughts  to  be  a  topic  distinct  from  and 
irrelevant  to  the  principles  and  rules  by  which  the  trustworthiness  of 
the  results  of  thinking  is  to  be  estimated.  Since,  however,  a  woik  of 
such  high  pretensions,  and,  it  must  also  be  said,  of  so  much  real  mexit, 
has  rested  the  whole  theory  of  Induction  upon  such  ideological  con- 
siderations,  it  seems  necessary  for  others  who  foUow,  to  claim  for 
themselves  and  their  doctrines  whatever  position  may  properly  belong 
to  them  on  the  same  metaphysiccd  grouna.  And  this  is  the  object  of 
the  succeeding  chapter. 
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or  ABBTKACmON,  OR  THB  FORMATION  07  CONCEFTIONa. 

i  1.  Tbb  metaphysical  inqaxiT  into  the  nature  and  composition  of 
what  have  been  called  Abttraot  Ideafl,  or  in  other  words,  of  the  notions 
which  answer  in  the  mind  to  classes  and  to  genera!  names,  belongs  not 
to  Logic,  but  to  a  different  science,  and  our  purpose  does  not  require 
f^at  we  i^ottld  enter  upon  it  here.  We  are  only  concetned  with  the 
mureraally  acknowledged  fret,  that  such  general  notions  or  concep- 
tions do  exi^  The  mind  can  conceive  a  multitude  of  individual  things 
as  one  assemblage  or  class ;  and  general  names  do  really  suggest  to  us 
eertain  ideas  or  tnental  representations,  otherwise  we  could  not  use  the 
names  with  ecmsoionsness  of  a  meaning.  Whether  the  idea  called  up 
by  a  general  name  is  composed  of  the  various  circumstances  in  which 
all  the  individuals  denoted  by  the  name  agree,  and  of  no  others, 
(which  is  the  doctrine  of  Locke,  Brown,  and  the  Gonceptualists) ;  or 
whether  it  be  the  idea  of  some  one  of  those  individuals,  clothed  in  its 
individualizing  peculiarities,  but  with  the  accompanying  knowledge 
duit  those  peculiarities  are  not  properties  of  the  class,  (which  is  the 
doctrine  of  Berkeley,  Dugald  Stewart,  and  the  modem  Nominalists) ; 
or  whether  (as  held  by  Mr.  Mill^,  the  idea  of  the  class  is  that  of  a 
miscellaneous  assemblage  of  individuals  belonging  to  the  class ;  or 
whether,  finally,  (what  appears  to  be  the  truest  opinion)  it  be  any  one 
or  any  other  of  all  these,  according  to  the  accidental  circumstances  of 
the  case;  certain  it  is,  that  same  idea  or  mental  conception  is  suggested 
by  a  general  name,  whenever  we  either  hear  it  or  employ  it  wiui  con- 
sciousness of  a  meaning.  And  this,  which  we  may  call  if  we  please  a 
general  Idea,  represents  in  our  minds  the  whole  class  of  things  to  which 
die  name  is  implied.  Whenever  we  think  or  reason  concerning  the' 
class,  we  do  so  by  means  of  this  idea.  And  the  voluntary  power 
which  the  mind  has,  of  attending  to  one  part  of  what  is  present  to  it 
at  any  moment,  and  neglecting  another  part,  enables  us  to  keep  our 
reasonings  and  conclusions  respecting  the  class  unafleoted  by  anvthing 
in  the  idea  or  mental  image  which  is  not  really,  or  at  least  which  we 
do  not  really  believe  to  be,  common  to  the  whole  class. 

We  have,  then,  general  conceptions :  we  can  conceive  a  class  as  a 
class.  But  this  appears  to  ae  to  be  a  fact  which  Logic,  as  such,  may 
fairly  be  permitted  to  take  for  granted,  without  any  particular  exami- 
nation into  the  manner  of  it.  Logic  is  concerned  with  what  we  can 
know,  and  with  what  we  can  assert,  but  not  with  what  we  can  con- 
ceive. We  can  speak  and  reason  oi  a  number  of  objects  as  a  class, 
and  vre  can  know  them  to  be  a  class,  and  know  what  makes  them  so; 
and  it  is  enough  for  Logic  to  understand  this,  and  to  know  that  the 
mind  has  whatever  powers  this  implies,  without  inquiring  what  powers 
these  are.  However,  if  we  are  forced  to  enter  upon  this  foreign 
ground,  it  cannot  but  be  admitted  that  there  are  such  things  as  general 
conceptions,  and  that  when  we  form  a  set  of  phenomena  into  a  class, 
that  is,  when  we  compare  tbem  with  one  anotner  to  ascertain  in  what 
they  agree,  some  general  conception  is  implied  in  this  mental  opera- 
tion.   And  inasmuch  as  such  a  comparison  is  a  necessary  preliminary 
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to  Induction,  it  is  most  true  that  Induction  could  not  go  on  without 
general  conceptions. 

§  2.  But  it  does  not  therefore  follow  that  these  general  conceptions 
must  have  existed  in  the  mind  previously  to  the  comparison.  It  is  not 
(as  Mr.  Whewell  seems  to  suppose,)  a  law  of  our  intellect,  that  in 
comparing  things  with  each  other  pnd  takii»g  note  of  their  agreement 
we  meroly  recognize  as  realized  in  the  outward  world  somettiing  that 
we  already  had  in  our  minds.  The  conception  originally  found  its 
way  to  U9  as  the  rcfult  of  such  a  comparison.  It  was  obtained  (in 
metaphysio^al  phrase,)  by  ahstrttctian  from  individual  things.  These 
things  may  be  things  which  we  perceived  or  thought  of' on  former 
occasions,  but  they  may  also  be  the  things  which  we  are  perceiving  or 
thinking  of  on  the  very  occasion.  When  Kepler  compared  the  observed 
places  of  the  planet  Mars,  and  found  that  they  agreed  in  being  pointB 
of  an  elliptic  circumference,  he  applied  a  genend  conception  which 
was  already  in  his  mind,  having  been  derived  frt>m  his  former  experi- 
ence. But  this  is>by  no  means  the  universal  case.  When  we  compare 
several  objects  and  find  them  to  agree  in  being  white,  or  when  we 
compare  the  various  species  of  ruminating  animals  and  find  them  agree 
in  being  cloven-footed,  we  have  just  as  much  a  general  conception  in  our 
minds  as  Kepler  had  in  his :  we  have  the  conception  of  **  a  white  thing," 
or  the  conception  of  **  a  cloven-footed  animal."  But  no  one  supposes 
that  we  necessarily  bring  these  conceptions  with  us,  and  superinduce 
them  (to  adopt  Mr.  Whewell's  expression*)  upon  the  facts:  because  in 
these  simple  cases  everybody  sees  that  the  very  act  of  comparison  which 
ends  in  our  connecting  the  facts  by  means  of  the  conception,  may  be  the 
source  from  which  we  derive  the  conception  itself.  If  we  had  never 
seen  any  white  object  or  had  never  seen  any  cloven-fbeCed  animal  before, 
we  should  at  the  same  time  and  by  the  same  mental  act  acquire  the  idea, 
and  employ  it  for  the  colligation  of  the  observed  phenomena.  Kepler, 
on  the  contrary,  really  had  to  bring  the  idea,  with  him,  and  superinduce 
it  upon  the  facts ;  he  could  not  evolve  it  out  of  them :  if  he  had  not 
already  had  the  idea,  he  would  not  have  been  able  to  acquire  it  by  a 
comparison  of  the  planet's  ]>ositions.  But  this  inability  was  a  mere 
accident :  ^tbe  idea  of  an  ellipse  could  have  been  acquired  from  the 

Eaths  of  the  planets  as  effectually  as  from  anything  else,  if  the  paths 
ad  not  happened  to  be  invisible.  If  the  planet  had  left  a  visible 
track,  and  we  had  been  so  placed  that  we  could  see  it  at  the  proper 
angle,  we  might  have  abstracted  our  original  idea  of  an 'ellipse  mm 
the  planetary  orbit.  Indeed,  every  conception  which  can  be  made  the 
instrument  for  connecting  a  set  of  facts,  might  have  been  originally 
evolved  from  those  very  fr^^ts.  The  conception  is  a  conception  ^ 
something ;  and  that  which  it  is  a  conception  of,  is  really  in  the  facts, 
and  might,  under  some  supposable  circumstances,  or  by  some  suppo- 
sable  extension  of  the  faculties  which  we  actually  possess,  have  been 
detected  in  them.  And  not  only  is  this  alvirays  in  itself  possible,  but 
it  actually  happens,  in  almost  all  cases  in  wUch  the  obtaining  of  the 
right  conception  is  a  matter  of  any  considerable  difficulty.  For  if  there 
be  no  new  conception  required ;  if  one  of  those  already  fiimiliar  to 
mankind  will  serve  the  purpose,  the  accident  of  being  the  first  to 
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whom  the  right  one  occun,  may  happen  to  almoet  anybody ;  at  least 
in  the  case  of  a  set  of  phenomena  which  the  nrhole  scientific  world 
are  engaged  in  attempting  to  connect.  The  honor,  in  Kepler's  case, 
was  that  of  the  accurate,  patient,  and  toilsome  calculations  by  which 
he  compared  the  results  that  followed  from  his  different  guesses,  with 
the  observatians  of  Tycho  Brahe  ;•  but  the  merit  was  very  small  of 
ffuessing  an  ellipse :  the  only  wonder  is  that  men  had  not  guessed  it 
before,  nor  could  they  haye  failed  to  do  so  if  there  had  not  existed  an 
obstinate  a  priori  prejudice  that  the  heavenly  bodies  must  move,  if  not 
in  a  circle,  in  some  combination  of  circles. 

The  really  difficult  cases  are  those  in  which  the  conception,  that  is 
to  create  light  and  order  out  of  darkness  and  confusion,  has  to  be  sought 
for  among  the  very  phenomena  which  it  afterwards  serves  to  arrange. 
Why,  according  to  Mr.  Whewell  himself,  did  the  ancients  fail  in  £b» 
covering  the  lavrs  of  mechanics,  that  is,  of  equilibrium  and  of  the  com* 
munication  of  motion)  Because  they  had  not,  or  at  least  had  not 
clearly,  the  ideas  or  conceptions,  of  pressure  and  resistance,  momen* 
tum,  and  uniform  and  accelerating  torce.  And  whence  could  they 
have  obtained  these  ideas,  except  &m  the  very  facts  of  equilibrium  and 
motion]  The  tardy  development  of  several  of  the  physical  sciences^ 
for  example  of  opti<^  electricity,  magnetbm,  and  the  higher  generali- 
zations of  chemistry,  Mr.  Whewell  ascribes  to  the  fact  that  mankind 
had  not  yet  possessed  themselves  of  the  Idea  of  Polarity,  that  is,  the 
idea  of  opposite  properties  in  opposite  directions.  But  what  was  there 
to  suggest  such  an  idea,  until,  by  a  separate  examination  of  several  of 
tliese  mfierent  branches  of  knowledge,  it  was  shown  that  the  facts  of 
each  of  them  did  present,  in  some  instances  at  least,  the  curious  phe- 
nomenon of  opposite  properdes  in  opposite  directions  ?  The  thing 
was  superficially  maniiest  only  in  two  cases,  those  of  the  magnet,  and 
of  electrified  bodies;  and  there  the  conception  was  encumbered  with 
the  circumstance  of  material  poles,  or  fixed  points  in  the  body  itself,  in 
which  points  this  opposition  of  properties  seemed  to  be  inherent  The 
first  comparison  ana  abstraction  haa  led  only  to  this  conception  of  poles ; 
and  if  anything  corresponding  to  that  conception  had  existed  m  the 
phenomena  of  chemistry  or  optics,  the  difficulty  which  Mr.  Whewell 
justly  considers  as  so  great,  would  have  been  extremely  small.  The 
obscurity  arose  firom  me  fiu^  that  the  polarities  in  chemistry  and  optics 
were  distmct  species,  though  of  the  same  genus,  vdth  the  polarities  in 
electricity  and  magnetism :  and  that  in  order  to  assimilate  the  phe- 
nomena to  one  anotiber,  it  was  necessary  to  compare  a  polarity  without 
poles,  such  for  instance  as  is  exemplified  in  the  polarization  of  light, 
and  the  polarity  with  poles,  which  we  see  in  the  magnet :  and  to  recog- 
nize that  these  polarities,  while  different  in  many  o&er  respects,  agree 
in  the  one  character  which  is  expressed  by  the  phrase,  opposite  prop* 
erties  in  opposite  directions.  From  the  result  of  such  a  comparison  it 
was  that  the  minds  of  scientific  men  formed  this  new  general  concep- 
tion; between  which,  and  the  first  confused  feeling  of  an  analogy 
between  some  of  the  phenomena  of  light  and  those  of  electricity  and 
magnetism,  there  is  a  long  interval,  filled  up  by  the  labors  and  more 
or  less  sagacious  suggestions  of  many  superior  minds. 

The  conceptions,  then,  which  we  employ  for  the  colligation  and 
methodization  of  facts,  do  not  develop  themselves  from  within,  but  are 
impressed  upon  the  mind  from  vnthout;  they  are  never  obtained  other* 
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wise  than  by  way  of  comparMon  and  abolracdoii,  aD4  in  die  moat 
important  and  the  moet  numerous  caaea  are  evolved  by  abstractiiiD 
from  the  veiy  phenomena  which  it  ia  their  office  to  coUigi^.  I  am  far 
from  wishing  to  imply  that  it  is  mot  often  a  very  difficult  thing  to  per* 
form  this  process  of  abstractiiw  well,  or  that  the  success  of.  an  induce 
tive  (^ration  does  not»  in  many  .cases,  principally  depend  upon  the 
skill  with  which  we  pei&rm  it.  Baoon,  w  his  forcible  mannw,  deaig* 
nated  as  one  of  the  principal  obstacles  to  good  induction,  genenil  con* 
ceptions  wrongly  formed,  "nodones  temerd  k  rebus  abstractas:"  to 
which  Mr.  Whewell  adds,  that  not  only  does  bad  abstraction  maise  bad 
induction,  but  that  in  order  to  perform  induction  weQ,  we  must  have 
abstracted  well:  our  general  concepti<ms  must  be  **  clear"  and  "  appror 
priate"  to  the  matter  in  hand.  Nor  can  it  be  doubled  that,  in  what 
the^  thus  said,  both  Bacon  and  Mr^  Whewell,  though  they  expressed 
then:  meaning  vaguely,  had  a  nieaning,  and  a  highly  important  one. 

§  3.  In  att^empting  to  show  what  the  difficulty  in  this  matter  really 
is,  and  how  it  is  surmounted,  I  must  beg  the  reader,  once  for  all,  to 
bear  this  in  mind :  That  although  in  discussing  Mr.  WheweH's  Qjput* 
ions  I  am  willing  to  adopt  his  language,  and  to  speak,  therefore,  of 
connecting  fiicts  through  tne  instrumentality  of  a  conception.  Mm  tedi* 
nical  phraseology  means  neither  more  nor  less  than  what  is  common)^ 
called  comparing  the  facts  with  one  another  and  determining  in  vAmt 
they  agree.  Nor  has  the  technical  expression  even  the  advantage  of 
being  metaphysically  correct.  The  facts  are  not  connecUd;  they 
remain  separate  facts  as  they  were  before.  The  ide^a  of  tbefiu9ts  may 
become  connected,  that  is,  we  may  be  led  to  think  of  them  together; 
but  this  consequence  is  no  more  than  what  may  be  produced  by  an^ 
casual  association.  What  really  takes  place,  ia^  I  conceive,  more  phi^ 
loBophically  expressed  by  the  conunon  word  (Jompariton,  than  by  the 
phrases  '<  to -connect"  or  "to  superinduce."  For,  as  the  general  con« 
caption  is  itself  obtained  by  a  comparison  of  particular  phenomena,  so^* 
when  obtained,  the  mode  in  which  we  apply  it  to  other  phencmena  is 
again  by  comparison*  We  compare  phenomena  vritfa  each  other  to  geS 
the  conception,  and  we  then  compare  those  and  other  phenomena  wA 
the  conception.  We  get  the  conception  of  an  animal  (for  instance)  by 
comparing  different  animals,  and  when  we  aHerwards  see  a  ereature 
resembling  an  animal,  we  compare  it  with  our  general  conception  of 
aa  animal ;  and  if  it  agrees  with  that  general  oonceptionf  we  include  it 
ill  the  class.     The  conception  beoomes  the  type  of  comparison. 

And  we  need  only  cotisider  what  comparison  ii^  to  see  that  where 
the  objects  are  more  than  two,  and  still  more  when  they  are  an  ind^ 
nite  number,  a  type  of  some  sort  is  an  indispensable  condition  of  tiie 
con^arison.  When  we  have  to  arrange  and  dossify  a  great  number  of 
objects  according  to  their  agreemei^  and  differences,  we  do  not  make 
a  conlused  attempt  to  compare  all  witk  alL  We  know  that  two  things 
are  as  much  as  the  human  mad  can  attend  to  at  a  time,  and  we  there* 
fore  fix  upon  one  of  the  objects,  either  at  hazard  or  because  it  offers  in 
a  peculiarly  striking  manner  some  important  character,  and,  taking  this 
as  our  standard,  we  compare  with  it  one  object  after  another.  If  we 
find  a  second  object  which  presents  a  remarkable  agreement  with  the 
fiist,  inducing  us  to  class  them  together,  the  question  instantly  arises, 
in  wliat  circumstances  do  they  agree  1  uid  to  take  nodoe  of  theae  car* 
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cvmstances  u  alraady  •  first  stage  of  abstraction,  giving  rise  to  a 
nneEcal  conception.  Having  advanced  thus  £ax,  when  we  now  take  in 
hand  a  third  object,  we  naturally  ask  ourselves  die  question,  not  merely 
whether  ^s  third  object  agrees  with  the  first,  but  wheth^  it  agrees 
with  it  in  the  same  circimistances  in  which  the  second  did  1  in  other 
words,  i^hether  it  af^ees  with  the  general  conception  which  has  been 
obtained  by  abstraction  fi*om  the  first  and  second  1  Thus  we  see  the 
tendency  of  general  conceptions,  as  soon  as  formed,  to  substitute  them- 
Belves  as  types,  £ot  whatever  individual  objects  previously  answered 
that  purpose  in  our  comparisons.  We  majr,  perhaps,  find  that  no 
considerable  number  of  other  objects  agree  with  this  nrst  general  con* 
ception;  and  that  we  must  drop  the  conception,  and  beginning  again 
with  a  different  individual  ease,  proceed  by  different  comparisons  to  a 
different  general  conception.  Sometimes,  again,  we  find  that  the  same 
conception  will  serve,  by  merely  leaving  out  some  of  its  circumstances ; 
and  by  this  higher  effort  of  abstracticHiy  we  obtain  a  still  more  general 
conception;  as,  in  the  case  formeirly  referred  to,  we  rose  from  the 
conception  of  poles  to  the  general  conception  of  opposite  properties  in 
opposite  directions ;  or  as  uiose  South  Sea  islanders,  whose  conception 
ol  a  quadruped  had  be^i  abstracted  finom  hogs  (the  only  animals  oi  that 
description  which  they  had  seen),  when  they  afterwards  compared  that 
conception  with  other  quadrupeds,  dropped  some  of  the  circumstancesy 
and  arrived  at  the  more  general  conception  which  Europeans  associate 
with  the  term.  • 

These  brief  remarks  contain,  I  beli/Bve,  all  that  is  well-grounded  in 
Mr.  Whewell^s  doctrine  that  the  conception  by  which  the  mind  ar* 
ranees  and  gives  unity  to  phenomena  must  be  iumished  by  the  mind 
itepU,  and  that  we  fixid  the  right  conception  by  a  tentative  process, 
trying  first  one  and  then  another  until  we  hit  the  mark.    It  has  been 
seien  that  the  conception  is  not  fiimished  by  the  mind  until  it  has  been 
fiimished  to  the  nund ;  and  that  the  facts  which  simply  it  are  some^ 
ti^i^s  extraneous  filets,  but  more  often  the  very  fiicts  which  we  are 
attempting  to  arrange  by  it.     It  is  quite  true,  however,  that  in  endeav* 
oring  to  arrange  the  facts,  at  whatever  point  we  begin,  we  never  ad-* 
▼ance  three  steps  without  forming  a  general  conception,  more  or  less 
diadnct  and  precise ;  and  that  this  general  conception  becomes  the 
clue  which  we  instantly  endeavor  to  trace  through  the  rest  of  the  facts^ 
or  rather,  becomes  the  standard  vrith  which  we  thencefi>rth  compare 
thetn.    If  we  are  not  satisfied  with  the  agreements  which  we  discover 
among  the  phenomena  by  comparing  them  with  this  type,  or  with  some 
StiU  noore  general  conception  which  by  an  additional  stage  of  abstract 
tion  we  can  form  from  the  type :  we  change  our  course,  and  look  out 
for  other  agreements :  we  recommence  the  comparison  firom  a  different 
starting  pomt,  and  so  generate  a  different  set  of  general  conceptions. 
This  is  the  tentative  process  which  Mr.  Whewell  speaks  of;  and  this 
it  is  inrhich  su^ested  the  theory  that  the  conception  is  supplied  by  the 
mind  itself.     The  different  conceptions  which  the  mind  successively 
tries,  it  either  already  possessed  from  its  previous  experience,  or  they 
were,  supplied  to  it  in  the  very  first  stage  of  the  corresponding  act  of 
coznpanson ;  and  since,  in  the  subsequent  part  of  the  process,  the  con- 
ception manifested  itself  as  something  compared  with  the  phenomena, 
not  evolved  from  them,  Mr.  WheweU's  opinion,  though  I  cannot  help 
thin^'"|g  i^  erroneous^  is  not  unnaturaL 
3D 
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§  4.  If  this  be  a  correct  account  of  the  iDstrumentality  of  i 
conceptions  in  the  comparison  which  necessarily  precedes  Induction, 
we  shall  easily  be  able  to  translate  into  our  own  language  what  Mr. 
Whewell  means  by  saying  that  conceptions,  to  be  subsendent  to  Induc- 
tion, must  be  "  clear"  and  "  appropriate." 

If  the  conception  corresponds  to  a  real  agreement  among  the  phe- 
nomena ;  if  the  comparison  which  we  have  made  of  a  set  of  otnects  bis 
led  us  to  class  them  according  to  real  resemblances  and  difl^renoes; 
the  conception  which  does  this  may  not  indeed  be  clear,  but  it  cannot 
i^l  to  be  appropriate,  for  some  purpose  or  other.  The  question  of  ap- 
propriateness is  relative  to  the  particular  object  we  have  in  view.  At 
soon  as,  by  our  comparison,  we  have  ascertained  tame  agreement,  Bome- 
thing  which  can  be  predicated  in  common  of  a  number  of  objects ;  we 
have  obtained  a  basis  on  which  an  inductive  process  is  capable  of  being 
founded.  But  the  agreements,  or  the  ulterior  consequences  to  which 
those  agreements  lead,  may  be  of  very  different  degrees  of  importance. 

If,  for  instancei  we  only  compared  animals  according  to  their  color, 
and  class  those  together  which  are  colored  alike,  we  form  the  general 
conceptions  of  a  white  animal,  a  black  animal,  &c.,  which  are  concep- 
tions legitimately  formed ;  and  if  an  induction  were  to  be  attempted 
concerning  the  causes  of  die  colors  of  animals,  this  comparison  would 
be  the  proper  and  necessary  preparation  for  such  an  mduction,  but 
would  not  help  us  towards  a  knowledge  of  the  laws  of  an]^  other  cKf  the 
propertied  ,of  animals :  while  if,  with  Cuvier,  we  compare  and  class 
tibem  according  to  the  structure  of  the  skeleton,  or,  with  BlainviBe, 
according  to  the  nature  of  their  outward  integuments,  the  agreements 
and  differences  which  are  observable  in  these  respects  are  not  only  of 
much  greater  importance  in  themselves,  but  are  marks  of  agreements 
and  differences  in  many  other  most  important  particulars  of  the  struc- 
ture and  mode  of  life  of  the  animals.  If,  therefore,  the  study  of  dieir 
structure  and  habits  be  our  object,  the  conceptions  generated  by  diese 
last  comparisons  are  far  more  *'  appropriate"  than  those  generated  by 
the  former.  Nothing,  other  than  this,  can  be  meant  by  £e  appropri- 
ateness of  a  conception. 

When  Mr.  Whewell  says  that  the  ancients,  or  the  schoolmen,  or  any 
modem  philosophers,  missed  discovering  the  real  law  of  a  phenomenon 
because  they  applied  to  it  an  inappropriate  instead  of  an  appropriate 
conception  ;  he  can  only  mean  that  in  comparing  various  instances  of 
the  phenomenon,  to  ascertain  in  what  those  instances  agreed,  they 
missed  the  important  points  of  agreement ;  and  fastened  upon  such  as 
were  either  imaginary,  and  no  agreements  at  all,  or  if  real  agreements, 
were  comparatively  trifling,  and  had  no  connexion  with  the  phenom- 
enon, the  law  of  which  was  sought 

Aristotle,  philosophizing  on  the  subject  of  motion,  remarked  that 
certain  motions  apparently  take  place  spontaneously ;  bodies  fall  to  the 
ground,  flame  ascends,  bubbles  of  air  nse  in  water,  he. :  and  these  he 
called  natural  motions  ;  while  others  not  only  never  take  place  without 
external  incitement,  but  even  when  such  incitement  is  applied,  tend 
spontaneously  to  cease ;  which,  to  distinguish  them  from  the  former, 
he  called  violent  motions.  Now,  in  comparing  the  so-called  natural 
motions  with  one  another,  it  appeared  to  Aristotle  that  they  agreed  in 
one  circumstance,  namely,  that  the  body  which  moved  (or  seemed  to 
move)  spontaneously,  was  moving  tawardi  Us  aum  place;  meaning 
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thereby  the  place  from  whence  it  originally  came,  or  the  place  where 
a  great  quantity  of  matter  similar  to  itself  was  assembled.  In  the  other 
class  of  motions,  as  when  bodies  are  thrown  up  in  the  air,  they  are,  on 
the  contrary,  moving^^m  their  own  place.  Now,  this  conception  of 
a  body  moving  towards  its  own  place  may  justly  be  considered  inap* 
propriate ;  because,  though  it  expresses  a  circumstance  really  found  m 
some  of  the  most  familiar  instances  of  motion  apparently  spontaneous, 
yetj  first,  there  are  many  other  cases  of  such  motion,  in  which  that  cir- 
cumstance is  absent:  the  motion,  for  instance,  of  the  earth  and  planets. 
Secondly,  even  when  it  is  present,  the  motion,  on  closer  examination, 
would  often  be  seen  not  to  be  spontaneous :  as,  when  air  rises  in  water, 
it  does  not  rise  by  its  own  nature,  but  is  pushed  up  by  the  superior 
weight  of  the  water  which  presses  upon  it.  Finally,  there  are  many 
cases  in  which  the  spontaneous  motion  takes  place  in  the  contrary 
direction  to  what  the  theory  considers  as  the  body's  own  place ;  for 
instance,  when  a  fog  rises  from  a  lake,  or  when  water  dries  up.  There 
is,  therefore,  no  agreement,  but  only  a  superficial  semblance  of  agree- 
ment, which  rani&es  on  closer  inspection :  and  hence  the  conception 
is  '*  inappropriate."  We  may  add  that,  in  the  case  in  question,  no  con- 
ception would  be  appropriate;  there  is  no  agreement  which  runs 
through  all  th^  cases  of  spontaneous,  or  apparently  spontaneous,  mo- 
tion :  they  cannot  be  brought  under  one  law — it  is  a  case  of  Plurality 
of  Causes.* 

§  5.  So  much  for  the  first  of  Mr.  Whewell's  conditions,  that  concep- 
tions must  1)6  appropriate.  The  second  is,  that  they  shall  be  ^'  clear;" 
and  let  os  consider  what  this  implies.  Unless  the  conception  corre- 
sponds to  a  real  agreement,  it  has  a  worse  defect  than  that  of  not  being 
clear ;  it  is  not  applicable  to  the  case  at  all.  Among  the  phenomena, 
therefoie,  which  we  are  attempting  to  connect  by  means  of  the  con- 
ception, we  must  suppose  that  there  really  is  an  agreement,  and  that 
the  conception  is  a  conception  rf  that  agreement.  In  order,  then,  that 
it  should  be  clear,  the  only  requisite  is,  that  we  shall  know  exactly  in 
what  the  agreement  consiflts;  that  it  shall  have  been  carefully  observed, 
and  accurately  remembered.  We  are  said  not  to  have  a  clear  concep- 
tion of  the  resemblanbe  among  a  set  of  objects,  when  we  have  only  a 
general  feeling  that  they  resemble,  without  having  analyzed  their 
resemblance,  or  perceived  in  what  points  it  consists,  and  fixed  in  our 
memory  an  exact  recollection  of  those  points.  This  want  of  clearness, 
or,  as  it  may  be  otherwise  called,  this  vagueness,  in  the  general  con- 

♦  Other  examples  of  inappropriate  conceptions  are  given  by  Mr.  Whewcll  {PhU.  Ind.  Sc, 
iL,  185),  as  follows:—"  Anstotle  and  his  loUowers  endeavored  in  vain  to  account  for  the 
mechanical  relation  of  forces  in  the  lerer,  by  applyiQ?  the  wappropriau  geometrical  con- 
ceptions of  the  properties  of  the  circle :  they  failed  in  explaining  the  fcrm  of  the  luminous 
spot  made  by  the  sun  shining  through  a  hole,  because  they  applied  the  inappropriatt  con- 
ception of  a  circular  qwUitu  in  the  sun's  light :  they  specubited  to  no  purpose  about  the 
elementary  composition  of  bodies,  because  they  assumed  the  mappnpriau  conception  of 
Ukentu  between  the  elements  and  the  compound,  instead  of  the  genuine  notion  of  elements 
merely  determining  the  qualities  of  the  compound.**  But  in  thoM  cases  there  is  more  than 
an  inappropriate  conception ;  there  is  a  false  conception ;  one  which  has  no  prototype  in 
nature,  nothing  corresponding  to  it  in  facts.  This  is  evident  in  the  last  two  examples,  and 
is  equally  true  in  the  first ;  the  *'  properties  of  the  circle'*  which  were  referred  to,  being 
purely  fantastical.  There  is,  therefore,  an  error  beyond  the  wrong  choice  of  a  principle  ot 
generalization ;  there  is  a  &lse  assnmption  of  matters  of  fact.  The  attempt  is  made  to  re- . 
solve  certain  laws  of  nature  into  a  more  general  law,  that  law  being  not  one  which,  thongh 
real,  is  inappropriate,  but  one  wholly  imaginary. 
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ception,  may  be  owing  either  to  our  bftving  no  accimte  knowledge  of 
the  pbjects  themselves,  or  merely  to  our  not  having  care^lly  compared 
them.  Thus  a  person  may  have  no  clear  idea  of  a  ship  because  he  haf 
never  «een  one,  or  because  he  remembers  but  little,  and  that  faintly, 
of  what  be  has  seen.  Or  he  may  have  a  perfect  knowledge  and 
remembrance  of  many  ships  of  various  kinds,  frigates  among  the  rest, 
but  he  may  have  no  clear  but  only  a  confused  idea  of  a  frigate,  because 
he  has  not  compared  them  sufikiently  to  have  remarked  and  remem- 
bered  in  vrhat  particular  points  a  frigate  d^ers  from  some  other  kind 
of  ship. 

It  is  not,  however,  necessary,  in  order  to  have  clear  ideas,  that  we 
should  know  all  the  common  properties  of  the  things  which  we  class 
together.  That  would  be  to  have  our  conceptions  of  the  class  com- 
plete as  well  as  clear.  It  is  sufficient  if  we  never  class  things  together 
without  knowing  escacdy  why  we  do  so— without  having  ascertained 
exactly  what  agreements  we  are  about  to  include  in  our  ccntception ; 
and  if^  after  having  thus  fixed  our  conception,  we  never  vaiy  mm  it, 
never  include  in  the  class  anything  which  has  not  those  common 
properties,  nor  exclude  from  it  anythmg  which  has.  A  clear  concep- 
tion means  a  determinate  conception;  one  which  does  not  fluctuate, 
which  is  not  one  thing  to-day  and  another  to-m<HTOw,  but  remains  fixed 
and  invariable,  except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  some  error,  we  consciously  add  to  it  or  alter  it. 
A  person  of  clear  ideas,  is  a  person  who  always  knows  in  virtue  of 
vdiat  properties  his  classes  are  constituted ;  what  attributes  are  cqd- 
noted  by  his  general  names. 

The  princioal  requisites,  therefore^  of  clear  conoeptions,  are  habits 
of  attentive  ooservadon,  an  extensive  experience,  and  a  memory  which 
receives  and  retains  an  exact  ima^e  of  what  is  observed.  And  in 
proportion  as  any  one  has  the  habit  of  observing  minutely  and  com- 
panng  carefully  a  paiticular  claas  of  phenomena,  and  an  accurate 
memory  fop  the  results  of  the  observation  and  comparison,  so  will  his 
conceptions  of  that  class  of  phenomena  be  clear ;  provided  he  baa  the 
indispensable  habit,  (naturally,  however,  resulting  from  those  other 
endowments,)  of  never  using  geueral  names  wit£K>ut  a  precise  con- 
notation. 

As  the  clearness  of  our  conceptions  chiefly  depends  upon  the  care- 
/ulnM9  and  accuracy  of  our  observing  and  comparing  faculties,  so  their 
appropriateness,  or  rather  the  chance  we  have  of  hitting  upon  the 
appropriate  conception  in  any  c^e,  maiii^ly  depends  upon  the  activity 
of  the  same  Acuities.  He  who  by  habit,  grounded  on  sufficient  natural 
aptitude,  has  acquired  a  readiness  in  accurately  observing  and  com- 
pai*ing  phenomena,  will  perceive  so  many  more  agreements  and  will 
perceive  them  so  much  more  rapidly  than  other  people,  that  the  chances 
are  much  greater  of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  consequences  depend. 

$  6.  We  are  not,  at  the  same  time,  to  forget,  that  the  agreement 
cannot  always  be  discovered  by  mere  comparison  of  the  very  phenom-: 
ena  in  question,  without  the  aid  of  a  conception  acquired  elsewhere ; 
as  in  the  case,  so  often  referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  phenomena  is  in  truth 
very  similar  to  the  search  for  a  lost  or  hidden  object.    At  first  we  place 
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ourselves  in  a  sufficiently  commanding  position,  and  cast  our  ejes 
round  us,  and  if  we  can  see  the  object,  it  is  well ;  if  not,  we  ask  our- 
selves mentally  what  are  the  places  in  which  it  may  be  bid,  in  order 
that  we  may  there  search  for  it  :'and  so  on,  until  we  imagine  the  place  ' 
where  it  really  is.  And  here  too  we  require  to  have  had  a  previous 
conception,  or  knowledge,  of  those  different  places.  As  in  this  fa- 
miliar process,  so  in  the  philosophical  operation  which  it  illustrates, 
we  first  endeavor  to  fina  the  lost  object  or  recognize  tbe^  common 
attribute,  widiout  oonjecturally  invokmg  the  aid  of  any  previously 
acquired  conception,  or  in  other  words,  of  any  hypothesis.  Having 
failed  in  this,  we  ca]l  upon  our  imagination  for  some  hypothesis  of  a 
possible  place,  or  a  possible  point  of  resemblancei  and  then  look,  to 
see  whelaer  the  facts  agree  with  the  conjecture. 

For  such  cases  somethine  more  is  required  than  a  mind  accustomed 
to  accurate  observation  and  comparison.  It  must  be  a  mind  stored 
with  general  conceptions,  previously  acquired,  of  the  sorts  which  bear 
^nity  to  the  ^bject  of  the  particular  inquiry.  And  much  will  also 
depend  upon  the  natural  strength  and  acquirecl  culture  of  what  has 
been  termed  the  scientific  imagination ;  upon  the  faculty  possessed  of 
mentally  arranging  known  elements  into  new  combinations  such  as 
have  not  yet  been  observed  in  nature,  though  not  contradictory  to  any 
known  laws. 

But  the  variety  of  intellectual  habits,  tbe  purposes  which  they  serve, 
and  the  modes  in  which  they  may  be  fostered  and  cultivated,  are  con* 
siderations  belonging  to  the  Art  of  Education:  a  subject  ifar  wider 
than  Logic,  and  which  the  present  treatise  does  not  profess  to  discuss. 
Here,  therefore,  the  present  chapter  may  properly  close.  It  constitutes 
a  real  digression  from  the  mam  purpose  of  this  work ;  to  which  no- 
thing would  have  tempted  me  but  the  apparent  necessity,  in  promul- 
gating a  view  of  induction'  opposed  to  tnat  which  is  tau^t  by  an 
eminent  living  writer,  of  not  shnnking  from  an  encounter  with  him  on 
his  own  ground,  but  entering  sufficiently  into  the  spirit  of  his  views 
to  show  how  much  of  the  difference  is  apparent  and  how  much  real ; 
what  is  the  equivalent  expression  fi>r  his  doctrines  in  my  own  language ; 
and  what  are  the  reasons  which  lead  me,  even  where  the  opinions  are 
similar,  to  adopt  a  diffisrent  mode  of  statement. 


CHAPTER  m. 

or  NAMING,  AB  BUBSmiABT  TO  INDUCTION. 

§  1.  It  does  not  belong  to  the  present  nndertaking  to  dwell  on  the 
importance  of  language  as  a  meditim  of  human  intercourse,  whether 
for  purposes  of  sympathy  or  information.  Nor  does  our  design  admit 
of  more  than  a  passing  allusion  to  that  ^eat  property  of  names,  upon 
which  their  .6inctions  as  an  intellectual  instrument  are,  in  reality,  ulti- 
mately dependent ;  their  potency  as  a  means  of  forming,  and  of  rivet- 
ing, associations  among  our  other  ideas :  a  subject  on  which  an  able 
thmker  has  thus  written  :— 

'<  Names  ate  impressions  of  sense,  and  as  such  take  the  strongest 
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hold  on  the  mind,  and  of  all  other  impressions  can  be  most  easily  re^ 
called  and  retained  in  view.  They  therefore  serve  to  give  a  point  of 
attachment  to  all  the  more  volatile  objects  of  thought  and  feelinr. 
Impressions,  that  when  past  might  bd  dissipated  for  ever,  are,  by  then: 
connexion  with  language,  always  within  .reach.  Thoughts,  of  them- 
selves, are  perpetudly  slipping  out  of  the  field  of  immediate  mental 
vision;  but  the  name  abides  with  us,  and  the  utterance  of  it  restoreB 
them  in  -a  moment.  Words  are  the  custodiers  of  every  product  of 
mind  less  impressive  than  themselves.  All  extensions  of  human  knowl- 
edge, all  new  generalizations,  are  fixed  and  spread,  even  uninten* 
tionally,  by  the  use  of  words.  The  child  growmg  up  learns,  along 
with  the  vocables  of  his  mother-ton^e,  that  things  which  he  would 
have  believed  to  be  different,  are,  m  important  points,  the  same. 
Without  any  formal  instruction,  the  language  in  which  we  grow  up 
teaches  us  all  the  common  philosophy  of  the  age.  It  directs  us  to  ob* 
serve  and  know  things  which  we  snould  have  overlooked ;  it  supplies 
us  with  classifications  ready  made,  by  which  things  a|:«  arranged  (as 
far  as  the  light  of  by-gone  generations  admits)  with  the  objects  to 
which  they  bear  the  greatest  total  resemblance.  The  number  of 
general  names  in  a  language,  and  the  degree  of  senerali^  of  those 
names,  afford  a  test  of  the  ^owledge  of  the  era,  and  of  the  intellectual 
insight  which  is  the  birth-right  of  any  one  bom  into  it'' 

It  is  not,  however,  of  the  fiincdons  of  Names,  considered  generally, 
that  we  have  here  to  treat,  but  only  of  the  manner  and  degree  in  whidi 
they  are  directly  instrumental  to  the  investigation  of  truth ;  in  other 
words,  to  the  process  of  induction. 

§  2.  Observation  and  Abstraction,  the  operations  which  formed  the 
subject  of  the  two  foregoing  chapters,  are  conditions  indispensable  to 
induction :  there  can  be  no  induction  where  they  are  not.  It  has  been 
imagined  that  Naming  is  also  a  condition  equally  indispensable.  There 
are  philosophers  who  have  held  that  language  is  not  solely,  according 
to  a  phrase  generally  current,  an  instrument  of  thought,  but  the  instru- 
ment :  that  names,  or  something  equivalent  to  them,  some  species  of 
artificial  signs,  are  necessary  to  reasoning ;  that  there  could  be  no  in- 
ference, and  consequently  no  induction,  without  them.  But  if  the 
nature  of  reasoning  was  correctly  explained  in  the  earlier  part  of  the 
present  work,  this  opinion  must  be  held  to  be  an  exaggeration,  though 
of  an  important  truth.  If  reasoning  be  firom  particulars  to  particulars, 
and  if  it  consist  in  recognizing  one  &ct  as  a  mark  of  another,  or  a 
mark  of  a  mark  of  another,  nothing  is  required  to  render  reasoning 
possible  except  senses,  and  association :  senses,  to  perceive  that  two 
facts  are  conjoined ;  association,  as  the  law  by  which  one  of  those  two 
fact%  raises  up  the  idea  of  the  other.  For  these  mental  phenomena,  as 
well  as  for  the  belief  or  expectation  which  follows,  ana  by  which  we 
recognize  as  having  taken  place,  or  as  about  to  take  place,  that  oi 
which  we  have  perceived  a  mark,  there  is  evidently  no  need  of  lan- 
guage. And  this  inference  of  one  particular  fact  firom  another  is  a 
case  of  induction.  It  is  of  this  sort  of  mduction  that  brutes  are  capable ; 
it  is  in  this  shape  that  uncultivated  minds  make  almost  all  their  induc- 
tions, and  that  we  all  do  so  in  the  cases  in  which  fiuniliar  experience 
forces  our  conclusions  upon  us  without  any  active  process  of  inquiry 
on  our  part,  and  in  which  the  belief  or  expectation  follows  the 
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iNigftestioB  of  die  evidence*  with  the  promptitude  and  certainty  of  an 
instinct 

§  3.  But  although  inference  of  an  inductive  character  is  possible 
.  without  the.  use  of  signs,  it  could  never,  without  them,  be  carried  much 
beyond  the  very  simple  cases  which  we  have  just  described,  and  which 
form,  in  all  probability,  the  limit  of  the  reasonings  of  those  animals  to 
whom  conventional  language  is  unknown.  Without  language,  or  some- 
thing equivalent  to  it,  there  could  only  be  as  much  of  reasoning  from 
experience,  as  can  take  place  without  the  aid  of  general  propositions. 
Now,  although  in  strictness  we  may  reason  from  past  experience  to  a 
.fresh  individual  case  without  the  intermediate  stage  of  a  general  pro- 
position, yet  without  general  propositions  we  should  seldom  remember 
what  experience  we  have  haa,  and  scarcely  ever  what  conclusions  that 
experience  will  warrant  The  division  of  the  inductive  process  into 
two  parts,  the  first  ascertaining  what  is  a  mark  of  the  given  fact,  the 
second  whether  in  the  new  case  that  mark  exists,  is  natural,  and 
scientifically  indispensable.  It  is^  indeed,  in  a  majority  of  cases, 
rendered  necessary  bv  mere  distance  of  time.  The  experience  by 
•  which  we  are  to  guide  our  judgments  may  be  other  people's  expe« 
rience,  little  of  which  can  be  communicated  to  us  otherwise  than  by 
language :  when  it  is  our  own,  it  is  generally  experience  long  past ; 
unless,  therefore,  it  were  recorded  by  means  of  artificial  signs,  uttle  of 
it  (except  in  cases  involving  our  intenser  sensations  or  emotions,  or  the 
subjects  of  our  daily  and  hourly  contemplations)  would  be  retained  in 
the  memory.  It  is  hardly  necessary  to  add,  that  when  the  inductive 
inference  is  of  any  but  the  most  direct  and  obvious  nature— >when  it 
requires  several  observations  or  experiments  in  varying  circumstances, 
and  the  comparison  of  one  of  these  with  another — ^it  is  impossible  to 
proceed  a  step,  without  the  artificial  memory  which  words  bestow. 
Without  words,  we  should,  if  we  had  often  seen  A  and  B  in  imme- 
diate and  obvious  conjunction,  expect  B  whenever  we  saw  A ;  but  to 
discover  their  conjunction  when  not  obvious,  or  to  determine  whether 
it  is  really  constant  or  only  casual,  and  whether  there  is  reason  to  ex- 
pect it  under  any  given  change  of  circumstances,  is  a  process  far  too 
complex  to  be  performed  without  some  contrivance  to  make  our 
reinembrance  of  our  own  mental  operations  accurate.  Now,  language 
is  such  a  contrivance.  When  that  instrument  is  called  to  our  aid,  the 
difficulty  is  reduced  to  that  of  making  our  remembrance  of  the  mean- 
ing of  words  accurate.  This  beiag  secured,  whatever  passes  through 
our  minds  may  be  remembered  accurately,  by  putting  it  carefully  into 
w^ords,  and  committing  the  words  either  to  writing  or  to  memory. 

The  fimction  of  Naming,  and  particularly  of  General  Names,  in  In- 
duction, may  be  recapitulated  as  follows.  Every  inductive  inference 
T^Hich  is  good  at  all,  is  good  for  a  whole  class  of  cases  ;  and,  that  the 
inference  may  have  any  better  warrant  of  its  correctness  than  the  mere 
clinging  together  of  two  ideas,  a  process  of  experimentation  and  com- 
parison is  necessary;  in  which  the  whole  class  of  cases  must  be 
brought  to  view,  and  some  uniformity  in  the  course  of  nature  evolved 
and  ascertained,  since  the  existence  of  such  an  uniformity  is  required 
as  a  justification  £ot  drawing  the  inference  in  even  a  single  case.  This 
uniformity,  therefore,  may  be  ascertained  once  for  all ;  and  if,  being 
ascertained,  it  can  be  remembered|  it  will  serve  as  a  formula  fdr 
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ranking  in  particular  cases  all  such  inferences  aa  the  previous  expen- 
ence  will  warrant.  But  we  can  only  secure  its  being  remembered, 
or  give  ourselves  pven  a  chance  of  carrying  in  our  memory  any  con- 
siderable number  of  such  uniformities,  by  registering  them  through  the 
medium  of  permanent  signs;  which  (being  from  the  nature  of  the  case, 
signs  not  of  an  individual  fact  but  of  an  uniformity,  that  is,  of  an  indefi- 
nite  number  of  facts  similar  to  one  another)  are  general  rigns  ;  miir 
Tersals;  general  names,  and  general  propositions. 

§  4.  And  here  I  cannot  omit  to  notice  an  oversight  committed  hj 
some  eminent  metaphysicians ;  who  have  said  that  the  cause  of  our 
usin^  general  names  is  the  infinite  multitude  of  individual  objects,  wbidi, 
makmg  it  impossible  to  have  a  name  for  each,  compels  us  to  make 
one  name  serve  for  many.     This  is  a  very  limited  view  of  the  fhoe- 
tion  of  general  names.    £ven  if  there  were  a  name  for  every  indrridual 
<>bject,  we  should  require  general  names  as  much   as  we   now^  da 
Without  them  we  could  not  express  the  result  of  a  single  comparison, 
nor  record  any  one  of  the  unifom^ities  existing  in  nature ;  and  should 
be  hardly  better  off  in  respect  to  Induction  than  if  we  had  no  names 
at  alL    With  none  but  names  of  individuals  (or,  in  other  words,  prc^^er 
names)^  we  might  by  pronouncing  the  name,  suggest  the  idea  of  the  ob- 
ject, but  we  could  not  assert  a  single  proposition ;  except  the  unmean- 
ing ones  formed  by  predicating  two  proper  names  one  of^another.    It  is 
only  by  means  of  general  names  that  we  can  convey  any  information, 
predicate  any  attribute,  even  of  an  individual,  much  more  of  a  class. 
Kigorously  speaking  we  could  get  on  without  any  other  general  names 
than  the  abstfaot  names  of  attributes ;  all  our  propositions  might  be  of 
the  form  *^  such  an  individual  object  possesses  such  an  attribute,*'  or 
"  such  an  attribute  is  always  (or  never)  conjoined  with  such  another 
attribute."     In  fact,  however,  mankind  have   always  given   general 
names  to  objects  as  w^  as  attributes,  and  indeed  before  attributes : 
but  the  general  names  given  to  objects  imply  attributes,  derive  their 
whole  meaning  from  attributes;  and  are  chiefly  usefhl  as  the  language 
by  means  of  which  we  predicate  the  attributes  which  they  connote. 

It  remains  to  be  considered  what  principles  are  to  be  adhered  to  in 
^ving  general  names,  so  that  these  names,  and  the  general  propositions 
in  which  they  fill  a  place,  may  conduce  most  to  the  purposes  of  Indue- 
tioit 


CHAPTER  IV. 

OF  THE  BBQUIBITES  07  ▲  PfllLOSOPHIGAL  LASTOTJAOE ;  AND  THB  PJUNCIPLBS  OF 

DEFINITION. 

§  1.  In  order  that  we  may  possess  a  language  perfectly  suitable  for 
the  investigation  and  expression  of  general  truths,  there  are  two  prin- 
cipal, and  several  minor,  requisites.  The  first  is,  that  every  general 
name  should  have  a  meaning,  steadily  fixed,  and  precisely  determined. 
When,  by  the  fulfilment  of  this  condition,  such  names  as  wc  possess 
are  fitted  for  the  due  performance  of  their  fVinctaons,  the  next  requisite, 
and  the  second  in  order  of  importance,  is  that  we  should  possess  a 
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aaine  wbereTor  one  ii  needed ;  wherevw  there  is  anything  to  be  deisig- 
nated  by  it,  which  it  is  of  importance  to  express. 

The  former  of  these  requisites  is  that  to  which  our  attentiop  will  bo 
exclusively  directed  in  the  present  chapter. 

§  2.  Every  general  name,  then,  must  have  a  certain  and  knowable 
meaning.  Now  the  meaning  (as  has  so  often  been  explained)  of  a 
general  connotative  name,  resides  in  the  connotation ;  in  the  attribute 
on  account  of  which,  and  to  express  which,  the  name  is  given.  Thus, 
die  name  animal  being  given  to  all  things  which  possess  the  attributes 
of  sensation  and  voluntary  motion,  the  word  connotes  those  attributes 
exclusively,  and  they  constitute  the  whole  of  its  meaning.  If  the 
name  be  abstract,  its  denotation  is  the  same  with  the  connotation 
of  the  corresponding  concrete :  it  designates  directly  the  attribute,' 
which  the  concrete  term  implies.  To  give  a  precise  meaning  to 
general  names  is,  then,  to  iix  with  steadiness  the  attribute  or  attributes 
connoted  by  each  concrete  general  name,  and  denoted  by  the  corre- 
sponding abstract.  Since  abstract  names,  in  the  order  of  their  creation, 
do  not  precede  but  follow  concrete  ones,  as  is  proved  by  the  etymolo- 
gical fact  that  they  are  almost  always  derived  from  them ;  we  may 
consider  their  meaning  as  determined  by,  and  dependent  upon,  the 
meaning  of  their  concrete :  and  thus  the  problem  of  giving  a  distinct 
meaning  to  general  language,  is  all  included  in  that  of  giving  a  predse 
connotation  to  all  concrete  general  names. 

This  is  not  difficult  in  the  case  of  new  names ;  of  the  technical  terms 
created  by  philosophic  inquirers  for  the  purposes  of  science  or  art. 
But  when, a  name  is  in  common  use,  the  dimculty  is  greater ;  the  pro- 
blem in  this  case  not  being  tha,t  of  choosuig  a  convenient  connotation 
fi>r  the  nanfe,  but  of  ascertaining  and  fixing  che  connotation  ynth  which 
it  is  already  used.     That  this  can  ever  he  a  matter  of  doubt,  is  a  sort 
of  paradox.     But  the  vulgar  (in<iluding  in  that  term  all  who  have  not 
accurate  habits  of  thought)  seldom  know  exactly  what  assertion  they 
intend  to  make,  what  common  property  they  mean  to  express,  when 
they  apply  the  same  name  to  a  number  of  different  things.     All  which 
the  name  expresses  with  them,  when  they  predicate  it  of  an  object,  is 
a  confused  feeling  of  resemblsnce  between  that  object  and  some  of  the 
other  things  which  they  have  been  accustomed  to  denote  by  the  name. 
They  have  applied  the  nazne  Stone  to  various  objects  previously  seen ; 
thej  see  a  new  object^  which  appears  to  them  something  like  the 
former,  and  diey  call  it  a  stone,  without  asking  themselves  in  what 
respect  it  is  like^  or  ivhat  mode  or  degree  of  resemblance  the  best 
authorities,  or  even  they  themselves,  require  as  a  warrant  for  using 
the   name.     Thif  rough,  general  impression  of  resemblance  is,  how^ 
ever,  made  up  of  particular  circumstances  of  resemblance ;  and  into 
these  it  is  the  business  of  the  logician  to  analyze  it ;  to  ascertain  what 
points  of  resemblance  among  the  di£ferent  thmgs  commonly  called  by 
the  name,  have  produced  upon  the  common  mind  this  vague  feeline  of 
likeness ;  have  given  to  the  thin^  the  similarity  of  aspect,  which  has 
made  them  a  class,  and  has  caused  the  same  name  to  be  bestowed 
upon  them. 

^SvO'  although  general  names  are  imposed  by  the  vulgar  without  any 
more  definite  connotation  than  that  of  a  vague  resemblance ;  general 
propositions  eome  in  time  to  be  made,  in  wmch  predicates  are  applied 
3  Jbi 
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to  tbose  nsiMSi  that  »,  general  iMoitimu  are  made  coaeanuBg  iShm 
wJMe  of  the  things  which  are  denoted  by  the  name.  And  siiioe  hy  eadi 
of  theae  propoaitiona  iome  attribate,  more  or  leas  predaely  conceived, 
'»B  of  course  predicated,  the  idea  of  these  varions  attributes  thus  he* 
comes  associated  with  the  name,  and  in  a  sort  of  uncertain  way  it 
comes  to  connote  tfaem ;  there  la  a  hesitation  to  apply  the  name  in  any 
new  case  in  whidi  any  of  the  attrihiites  &mliarhr  predicated  of  the 
class  does  not  exist.  And  this  to  conamon  minds,  die  propositions 
v^iich  they  are  in  the  habit  of  hearing  or  uttering  ooaoeming  a  class, 
make  up  in  a  loose  way  a  lort  of  connotation  for  the  class-name.  Let 
as  take,  for  instance,  die  word  Civilized.  How  few  could  be  found, 
even  among  the  moat  educated  persons,  who  would  undertake  to  say 
eacaetly  what  die  term  CiviHzed  connotes.  Yet  there  ill  a  feeling  in 
the  mmde  of  all  mdio  use  it,  chat  they  are  using  it  with  a  meanmg; 
and  this  meaninff  is  made  up,  in  a  confused  manner,  of  everything 
which  they  have  heard  or  read  that  civilised  men  or  civihKed  commu- 
nities, are,  or  should  be. 

It  is  at  this  stage,  probably,  in  the  progress  of  a  coaerete  name,  that 
the  conresponding  abstract  name  generally  comes  into  use.  Under 
the  notion  that  the  concrete  name  must  or  coune  convey  a  meaning, 
or  in  other  words,  that  diere  is  some  preperty  common  to  all  things 
whidi  it  denotes,  men  eive  a  name  to  this  common  property ;  fixMD 
the  ooQcrete  Civilized,  they  form  the  abstract  Civilization.  But  since 
most  people  have  never  compared  the  different  things  which  are  called 
by  the  concrete  name,  in  such  a  manner  as  to  ascertain  what  proper- 
ties diese  things  have  in  common,  or  whether  they  have  any ;  each  is 
thrown  back  upon  the  marks  by  which  he  himself  has  been  accustomed 
to  be  guided  m  his  application  of  the  term :  and  these  being  merely 
vague  hearsays  and  current  phrases,  are  not  the  same  in  aliy  two  per- 
sons, nor  in  the  same  person  tt  different  times.  Hence  the  word  (as 
Civilization,  for  exampn,)  which  professes  to  be  the  designation  of  Uie 
unknown  common  property,  conveys  scarcely  to  any  two  minds  the 
nme  idea.  No  two  persons  agree  in  the  things  they  predicate  of  il ; 
and  when  it  is  itself  predicated  of  Miything,  no  other  person  knovrs, 
nor  does  the  speaker  himself  know  with  precision,  vniat  he  means 
to  assert.  Many  other  woids  which  could  be  named,  as  the  word 
hamfr,  or  the  wora  geiUiemany  exemplify  this  uncertainty  still  more 
strikingiy. 

It  needs  acarcely  be  observed,  that  genenl  propositions  of  which 
no  one  can  tell  exactly  wlnt  they  assert,  camot  possibly  have  been 
brought  to  the  toot  of  a  correct  induction.  Whwier  a  name  is  to  be 
used  as  an  instrument  of  thinking,  or  as  a  means  of  communicating  the 
result  of  thought,  it  is  imperative  to  determine  exactly  the  attribute  or 
attributes  which  it  is  to  express :  to  give  it,  in  short,  a  fixed  and  aacer* 
tained  connotatum. 

§  3.  It  would,  however,  be  a  complete  misunderstandiQg  of  the 
proper  office  o(  a  logician,  in  dealing  with  terms  already  in  use,  if  he 
were  to  think  that  becauae  a  name  has  not  at  present  an  ascertained 
connotation,  it  is  competent  to  any  one  to  give  it  such  a  cosnotadon  at 
his  own  choice.  The  meaning  of  a  term  aotuaUy  in  use  is  not  an  ar- 
bitrary quantity  to  be  fixed,  but  an  unknown  qnanti^  to  be  sought 

In  die  first  ^lace,  it  is  obviously  desirable  to  avail  ourBelvea,  as  ftr 
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■B  pOMiUe,  of  the  «Mod«tSo»  afareMly  connected  wi^  the  name;  not 
eigoiiiiiig  the  emplojiMOt  of  it  in  e  maimer  which  ocmflicts  widi  att 
previooB  habits,  and  eapeeudly  not  00  eaeo  require  the  rupture  of  llKMe 
taronjieac  of  all  aaaeotationa  between  namea,  whi^  are  <»eaKed  by 
fittpiiiarity  with  prDpoaaicaM  in  whach  ihey  are  ptedicated  of  one  anodier^ 
A  phiioaepher  would  have  Utda  ohanoe  of  hanng  his  example  followed^ 
if  he  were  to  gire  such  a  meaning  to  his  terms  as  should  require  us  to 
call  the  North  American  Indians  a  civilized  people,  or  the  higher  classes 
in  France  or  England  aava^ ;  or  to  say  that  civilized  people  live  by 
hunting,  and  savages  bv  agriooilnie.  Werethere  no  other  reason,  the 
extit?me  diffionlty  of  eaacting  so  complete  a  roaolution  in  speech,  would 
be  mare  than  a  sufficieat  one.  The  endeavor  shbuld  be,  that  all  gen^ 
orally  received  propoaicioiia  into  vAdak  the  term  enters,  should  be  at 
least  as  true  a^r  its  meanhig  is  fixed,  as  they  were  before ;  and  diat 
the  concrete  name  (therefiwej  should  not  receive  such  a  connotation  as 
diall  prevent  it  from  denoting  things  which,  in  common  language,  it  is 
cuirently  affirmed  o£  The  fixed  and  precise  connotation  which  it 
receives,  should  not  be  in  deviation  from,  but  in  agreement  (as  fer  as 
it  goes)  with,  the  vague  and  fluctuating  connotation  which  the  term 
already  had. 

To  fix  the  connotation  ef  a  concrete  name,  or  the  denotation  of  the 
oorro^HNiding  abstract,  is  to  define  the  name.  When  this  can  be  done 
without  rendering  any  veceived  assertions  inadmissible,  the  name  can 
be  defined  in  accordance  with  its  received  use,  which  is  vulgarly  called 
ddxning  not  the  name  but  the  thing.  What  is  meant  by  the  improper 
expression  of  defiainsr  a  Mag  (or  rather  a  class  of  things — for  nobody 
tnlKS  of  definiiq;*  an  Individual),  is  to  define  the  name,  sab}ect  to  the 
condition  diat  it  shall  denote  those  thinffs.  This,  of  conrse,  supposes 
a  comparison  of  the  things,  feature  by  feature  and  property  by  pron* 
erty,  to  ascertain  what  attributes  they  agree  in ;  and  not  unfieqnently 
aa  operation  stiU  more  strietly  inductive,  fin*  the  parpose  of  ascertain- 
ing some  uaobvioos  agreement  which  is  the  cause  of  the  obvious 
agreements. 

For,  in  ocder  to  nve  a  connotation  to  a  name  consistently  with  its 
denoting  certain  objects,  we  have  to  make  otur  selection  from  among 
the  various  attribatea  in  winch  those  objects  agree.  To  ascertain  in 
what  Ikey  do  agree  is,  therefore,  the  fiM  logical  operation  requisite. 
When  tins  has  been  done  as  &r  as  is  necessaiy  or  practicable,  the 
lynestion  arises,  which  of  these  commoa  attributes  shall  be  selected  to 
be  assocuited  with  die  name.  For  i£  the  class  which  the  name  denotes 
be  a  Kind,  the  common  properties  are  inmmierable ;  and  even  if  not, 
they  are  often  extremely  numerao«.  Our  choice  is  first  limited  by  the 
preference  to  be  given  to  properties  which  are  well  known,  and 
famifiarly  predicated  of  the  cuas ;  bdt  even  these  are  often  too  numer« 
ous  to  be  aU  included  in  the  d^nition,  and,  besides,  die  properties 
most  generally  known  may  not  be  those  which  serve  best  to  mark  out 
the  class  from  all  others.  We  should  therefi>re  select  fi^om  among  the 
eonnnon  properties  (if  among  them  any  such  are  to  be  found),  tnose 
on  whidi  It  has  been  ascertiwied  by  experience,  or  proved  by  deduc- 
tion, that  many  others  depend ;  or  at  least  which  are  sure  marks  of 
tfaem^  and  fiwm  whence,  therefore,  many  others  will  follow  by  inference. 
We  thuB  see  that  to  firame  a  good  definition  of  a  name  already  in  i)se, 
is  not  a  matter  of  choice  but  of  diseusaion,  and  discussion  not  merely 
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respeodiig  the  tuage  of  language,  but  reepecdng  the  propertieB  of  thiogi^ 
and  even  the  origin  of  thoee  propertiee.  And  hence  every  enlai^ 
ment  ci  a^  knowledge  of  the  objects  to  vfhich  the  name  is  applied, 
is  liable  to  suggest  an  improvement  in  the  definition.  It  is  impossible 
to  frame  a  perfect  set  of  definitions  on  any  subject,  until  the  theory  of 
the  subject  is  perfect :  and  as  science  makes  progress,  its  definitions 
are  also  progressive. 

§  4.  The  discussion  of  Defimbons,  in  so  far  as  it  does  not  turn  upon 
the  use  of  words,  but  upon  the  propeities  of  things,  Mr.  Whewell  cafls 
the  Explication  of  Conceptions.  The  act  of  ascertaining,  better  than 
before,  in  what  particulars  any  phenomena  which  are  classed  together 
agree,  Mr.  Whewell  in  his  technical  phraseology  calls,  unfolding  the 
general  conception  in  virtue  of  which  they  are  so  classed.  Making 
aUowance  for  what  appears  to  me  the  darkening  and  misleading  ten- 
dency of  this  mode  of  expression,  several  of  his  remarks  are  so  much 
to  the  purpose,  that  I  shall  take  the  liberty  of  transcribing  them. 

He  observes,*  that  many  of  the  controversies  which  have  had  an 
important  share  in  the  formation  of  the  existing  body  of  science,  have 
''assumed  the  form  of  a  battle  of  Definitions.  For  example,  the 
inquiry  concerning  the  laws  of  falling  bodies,  led  to  the  question 
whether  the  proper  definition  of  a  uniform  force  is  that  it  generates  a 
velocity  proportional  to  the  9fpace  fi*om  rest,  or  to  the  time.  The  con- 
troversy of  the  vi»  ffiva  was,  what  was  the  proper  definition  of  the 
meiuure  of  force.  A  principal  question  in  the  classification  of  minerals 
is,  what  is  the  definition  of  a  mineral  ipecies.  Physiologists  have 
endeavored  to  throw  light  on  then:  subject  by  defining  organizaiion, 
or  some  similar  term."  Questions  of  the  same  nature  are  still  open 
respecting  the  definitions  of  Specific  Heat,  Latent  Heat,  Chenucal 
Ccmibination,  and  Solution. 

"  It  is  very  important  for  us  to  observe,  that  these  controversies 
have  never  been  qu^tions  of  insulated  and  arbitrary  definitions,  as 
men  seem  ofi;en  tempted  to  imagine  them  to  have  been.  In  aU  cases 
there  is  a  tacit  assumption  of  some  proposition  which  is  to  be  expressed 
by  means  of  the  dennition  and  wnich  gives  it  its  importance.  The 
dispute  concerning  the  definition  thus  acquires  a  real  value,  and  be- 
comes a  question  concerning  true  and  false.  Thus  in  the  discussion 
of  the  question.  What  is  a  uniform  fi)rce  1  it  was  taken  for  granted 
that  gravity  is  a  uniform  force.  In  the  debate  of  the  tfis  viva,  it  was 
assumed  that  in  the  mutual  action  of  bodies  the  whole  effect  of  the 
force  is  unchanged.  •  In  the  zoological  definkion  of  species  (that  it 
consists  of  individuals  which  have,  or  may  have,  sprung  fix^m  the  same 
parents,)  it  is  presumed  that  individuals  so  related  resemble  each  othei 
more  than  those  which  are  excluded  by  such  a  definition ;  or,  perhaps, 
that  species  so  defined  have  permanent  and  definite  differences.  A 
definition  of  organization,  or  of  some  other  term,  which  was  not  em- 
ployed to  express  some  principle,  would  be  of  no  value. 

^*  The  establishment,  therefore,  of  a  right  definition  of  a  term,  may 
be  a  usefiil  step  in  tlie  explication  of  our  conceptions ;  but  this  will  be 
the  case  then  only  when  we  have  under  our  consideration  some  prop- 
osition in  which  tne  term  is  employed.    For  then  the  question  redly 
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hf  how  the  coticeptioii  shall  be  undentood  and  defined  in  order  that 
the  proposition  may  be  true." 

**  To  unfold  our  conceptions  by  means  of  aefinitions  has  never  been 
serviceable  to  science,  except  ^rhen  it  has  been  associated  with  an 
immediate  use  of  the  definitions.  The  endeavor  to  define  a  Uniform 
Force  was  combined  with  the  assertion  that  gravity  is  a  unifi>nn  force : 
the  attempt  to  define  Accelerating  Force  was  immediately  followed  by* 
the  doctrine  that  accelerating  forces  may  be  compounded :  the  process 
of  defining  Momentum  was  connected  with  the  principle  that  momenta 
cained  and  lost  are  equal :  naturalists  would  have  given  in  vain  the 
definition  of  Species  which  we  have  ouoted,  if  they  had  not  ako  given 

the  characters  of  species  so  separated Definition  may  be  the  best 

mode  of  explaining  our  conception,  but  that  which  akoie  makes  it 
worth  while  to  explain  it  in  any  mode,  is  the  opportunity  of  using  it  in 
the  expression  of  truth.  When  a  definition  is  propounded  to  us  as  a 
useful  step  in  knowledge,  we  are  always  entitled  to  ask  what  principle 
it  serves  to  enunciate." 

In  giving  an  exact  connotation  to  the  phrase,  "  an  uniform  force," 
philosophers  (as  Mr.  Whewell  observes)  restricted  themselves  by  the 
condition,  that  the  phrase  should  continue  to  denote  gravity.  The 
discussion,  therefore,  respecting  the  definition,  resolved  itself  into  this 
question.  What  is  there  of  an  uniform  nature  in  the  motions  produced 
by  gravity]  By  observations  and  comparisons  it  was  found,  that  what 
was  uniform  in  those  motions  was  the  ratio  of  the  velocity  required  to 
the  time  elapsed ;  equal  velocities  being  added  in  equal  terms.  An 
uniform  force,  therefore^  was  defined,  a  force  which  adds  equal  veloci- 
ties in  equal  times.  So,  again,  in  defining  momentum.  It  was  already 
a  received  doctrine,  that  when  two  objects  impinge  upon  one  another, 
the  momentum  lost  by  the  one  is  equal  to  that  gained  by  the  other. 
This  proposition  it  ¥ms  deemed  necessary  to  preserve,  not  however 
from  the  motive  (which  operates  in  many  other  cases)  that  it  was  firmly 
fixed  in  popular  belief;  for  the  proposition  in  questW  had  never  been 
heard  ot  by  any  but  scientific  men.  But  it  was  felt  to  contain  a  truth: 
even  a  superficial  observation  <^  the  phenomena  lefi;  no  doubt  that  in 
the  propagation  of  motion  from  one  body  to  another,  there  was  some- 
thing or  which  the  one  body  gained  precisely  what  the  other  lost;  and 
the  word  momentum  had  been  invented  to  express  this  unknown  some- 
thing. In  the  settlement,  therefore,  of  the  definition  of  momentum,  was 
contained  the  determination  of  the  question.  What  is  that  of  which  a 
body,  when  it  sets  another  body  in  motion,  loses  exactly  as  much  as  it 
communicates  1  And  when  experiment  had  shown  that  this  gamething 
was  the  product  of  the  velocity  of  the  body  by  its  mass,  or  quantity  of 
matter,  Uiis  became  the  definition  of  momentum. 

Mr.  Whewell  very  justly  adds,*  **  The  business  of  definition  is  part 

of  the  business  of  discovery To  define,  so  that  our  definition 

shall  have  any  scientific  value,  requires  no  small  portion  of  that  saga- 
city by  which  truth  is  detected When  it  has  been  clearly  seen 

what  ought  to  be  our  definition,  it  must  be  pretty  well  known  what 
truth  we  have  to  state.  The  definition,  as  well  as  the  discovery,  sup- 
poses a  decided  step  in  our  knowledge  to  have  been  made.  The 
writers  on  Logic,  in  the  middle  ages,  made  Definition  the  last  stage  in 
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the  progress  of  knowledge;  and  in  this  airaagement  at  least,  the  lus- 
tory  of  science,  and  the  philosophy  derived  from  ^be  history,  confim 
their  speculative  views.''  For  m  order  to  judge  how  the  name  whidi 
denotes  a  class  may  best  be  defined,  we  most  know  all  the  propertiei 
common  to  the  dass,  and  all  the  relations  of  causatioii  or  dependeDcc 
among  those  properties. 

If  Uie  properties  which  are  fittest  to  be  selected  as  marks  of  other 
common  properties  are  also  obvious  and  familiar,  and  espedaUy  if  they 
bear  a  great  part  in  prodncinff  that  general  and  miperndal  air  of  re- 
semblance which  was  the  origmal  induoement  to  the  formation  of  the 
dass,  the  definition  vnH  then  be  most  fe^tous.  But  it  is  often  neces- 
sary to  define  the  class  by  some  property  not  fiuniliarly  known,  provi- 
ded diat  property  be  the  best  mark  of  those  which  are  known.  M.  de 
Blainville,  for  instance,  has  founded  his  definition  of  lifi^,  upon  the 
process  of  decomposition  and  recomposition  which  incessantly  goes  cm 
m  every  living  body,  so  that  the  particles  composing  it  are  never  fiir 
two  instants  the  same.  This  is  by  no  means  one  of  the  most  obvious 
properties  of  Hviug  bodies ;  it  might  escape  altogether  the  notice  of  an 
unscientific  observer.  Yet  great  authorities  (independently  of  M.  de 
Blainville,  who  is  himself  a  first-rate  authority,)  have  thought,  seem- 
ingly with  much  reason,  that  no  other  property  so  weU  answers  the 
conditiona  required  fi>r  the  definitioo. 

§  6.  Having  laid  down  the  principles  which  oug^t  fi>r  the  most  part 
to  be  observed  in  attempting  to  give  a  precise  connotation  to  a  term  in 
use,  I  must  now  add,  that  it  is  not  always  practicable  to  adhere  to 
those  principles,  and  that  even  when  practicable,  it  is  occasionally  not 
desiraole.  Cases  in  which  it  is  impossible  to  comply  with  all  the  con- 
ditions of  a  precise  definition  of  a  name  in  agreement  with  usage,  occur 
very  frequency.  There  is  often  no  one  connotation  capable  of  bein^ 
given  to  a  w«»d,  so  that  it  shall  still  denote  everything  it  is  accustomed 
to  denote ;  or  th^  all  the  propositicms  into  which  it  is  accustomed  to 
enter,  and  which^s^e  any  fi^undation  in  truth,  shall  remain  true.  In- 
dependently of  accidental  ambiguities,  in  which  the  different  meanings 
have  no  connexion  with  one  another ;  it  cmitinually  happens  that  a 
word  is  used  in  two  or  more  senses  derived  firom  each  other,  but  yet 
radically  distinct.  So  long  as  a  term  is  vague,  that  is,  so  long  as  its 
connotation  is  not  ascertained  and  permanently  fixed,  it  is  constanthr 
liable  to  be  ap|^ed  by  exUnsion  mfOk  one  thing  to  anothw,  until  it 
reaches  things  which  have  little,  or  even  no,  resemblance  to  those  which 
were  first  designated  by  it. 

Suppose,  says  Dugald  Stewart,  in  his  Philosophical  Essays,*  "  that 
the  letters  A,  B,  0,  D,  £,  denote  a  series  of  objects ;  that  A  possesses 
some  one  qualil^  in  common  with  B ;  B  a  quality  in  common  with  C ; 
C  a  quality  in  common  with  D ;  D  a  quality  in  common  virith  E ;  while 
at  the  same  time,  no  quality  can  be  found  which  belongs  in  commcm 
to  any  thtee  ol^ects  in  the  series.  Is  it  not  conceivable,  that  the  affin- 
ity between  A  and  B  may  produce  a  transference  of  the  name  of  the 
first  to  the  second }  and  that,  in  consequence  of  the  other  affinities 
which  conaeot  the  remaining  objects  toffether,  the  same  name  mav  pass 
in  sttooession  from  B  to  C ;  from  C  to  D ;  and  fit>m  D  to  £  Y    In  this 
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naoBea:  a  common  appell«ti(m  will  aiise  between  A  and  E,  ahfaough  the 
two  objects  may,*  in  their  nature  and  properties,  be  so  widely  distant 
from  each  other,  that  no  stretch  of  imagination  can  oonceive  how  the 
thoughts  were  led  from  the  former  to  the  latter,  t'he  txansitioDB,  never- 
theless, may  have  been  all  so  easy  and  gradual,  that,  were  they  soe- 
cessfuUy  detected  by  the  fortunate  ingenuity  of  a  theorist,  we  should 
instantly  recognize,  not  only  the  verisimilkude,  but  the  truth  of  the 
conjecture  :  in  the  same  way  as  we  admit,  with  the  confidence  of  intu» 
itive  conviction,  the  certainty  of  the  wellrknown  etymologioal  process 
which  connects  the  Latin  preposition  e  or  €2  with  the  £nglish  substan- 
tive stranger f  the  moment  that  the  intermediate  Hnks  of  the  chain  ate 
submitted  to  our  examination."* 

The  applications  which  a  word  acquires  by  this  gradual  extension 
of  it  from  one  set  of  objects  to  another,  Stewart,  adopting  an  exptes* 
aion  from  Mr.  Payne  Knight,  calls  it  trandtive  applications ;  and  aifter 
briefly  illustrating  such  q£  them  aa  are  tfaa  lesidt  of  local  or  casual 
associations,  he  proceeds  as  follows  ^— t 

"  Sut  although  by  far  the  greater  part  of  die  transitive  or  derivatm 
«>plicationa  of  words  depend  on  casual  and  unaooountable  caprices  ^ 
Che  feelings  or  the  fancy,  there  are  certain  cases  in  which  they  open  a 
veij  interesting  field  of  philosophical  speculation.  Such  are  thora,  in 
which  an  analogous  transference  of  the  corresponding  term  may  be 
remaiked  universallyy  or  very  generally,  in  other  languages ;  and  in 
which,  of  course,  the  uniformity  of  the  result  must  be  ascribed  to  the 
essendal  principles  cf  the  human  frame.  Even  in  such  cases,  however, 
it  will  b^  no  means  be  always  fi>und,  on  examination,  that  the  varioua 
applications  of  the  same  term  have  arisen  firom  any  common  quality 
or  quaUties  in  the  objects  to  which  they  relate.  In  the  greater  numbo* 
of  instances,  they  may  be  traced  to  some  natnral  and  universal  asso* 
ciations  of  ideas,  founded  in  the  common  faculdea,  eeomion  organs^ 

and  common  oonditbn  o£  the  human  race According  to  the 

different  degrees  of  intimacy  and  strength  in  the  asagciations  on  which 
the  troimntumt  of  langnaee  are  fi)unded,  very  difierent  effects  may 
be  expected  to  arise.  Where  the  association  is  slight  and  casual, 
the  several  meanings  will  remain  distinct  from  each  other,  and  will 
ofien,  in  process  of  time,  assume  the  appearance  of  capricious  varieties 
in  the  use  of  the  same  arbitrary  sign.  Where  the  oModatieH  ii  ee 
meOvral  and  hahkmal,  as  to  become  virtmUy  induBoilubh,  the  tratuitivi 
meamags  teUl  coaksee  imto  one  complex  conception;  and  every  nem 
traneition  ^eiU  become  a  more  eompreheneive  generalizatum  cf  the  term 
w  fuestion" 

I  solicit  particular  attention  to  the  law  of  mind  expressed  m  the  last 
eentence,  and  which  is  the  source  of  die  perplexity  so  often  experienced 
in  detecting  these  transidons  of  meaning.  Ignorance  of  that  law  is 
the  shoal  uponwhidi  some  of  the  greatest  intellects  which  have  adorned 
die  human  race  have  been  wrecked*  The  inquiries  of  Plato  into  th^ 
definitions  of  some  of  the  most  general  tenmi  of  moral  apeculatten, 
are  characteiixed  by  Bac<m  as  a  ur  nekrer  approach  to  a  true  induo« 

*  '*  £,  ex,  eztrm,  extraaeus,  6traoger,  stnnger." 

Another  etymolpgical  example  sometimes  cited  is  the  derivation  of  the  English  %meU 
ftom  the  Latm  •mw.  It  is  acarcely  possible  for  two  words  to  bear  fewer  outward  aiarka 
of  relationship,  yet  there  is  but  one  step  between  them ;  ovms,  ammeuhu,  uneU, 

So  fdlgrim  from  «gtr :  p§r  ggnun,  ptragrmiu,  pgregrmu,  piU^rmo,  pUgrim. 

t  P^.  826-7. 
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dve  method  than  is  elsewhere  to  be  found  among  the  ancients,  and  are, 
indeed,  almost  perfect  examples  of  the  preparatory  process  of  com- 
parison and  amtraction ;  but,  from  being  unaware  of  the  law  just 
mentioned,  he  wasted  the  powers  of  this  great  logical  instrument  upon 
inquiries  in  ^ich  it  could  realize  no  result,  since  the  phenomena 
whose  common  properties  he  so  elaborately  endeavored  to  detect,  had 
not  really  any  common  properties.  Bacon  himself  foil  into  the  same 
error  in  his  speculations  on  the  nature  of  Heat,  in  which  it  is  impossi* 
ble  not  to  think,  with  Mr.  Whewell,  that  he  confounded  under  the 
name  hot,  classes  of  phenomena  which  had  no  proper^  in  common.* 
Duffald  Stewart  certainly  overstates  the  matter  when  he  n>eaks  of  '*a 
prejudice  which  has  descended  to  modem  times  from  the  scholastic 
ases,  that  when  a  word  admits  of  a  variety  of  significations,  these 
different  significations  must  all  be  species  of  the  same  genus,  and 
must  consequently  include  some  essential  idea  common  to  every  indi- 
vidual to  whidi  the  generic  term  can  be  applied:'*! .for  both  Aristotle 
and  his  followers  were  well  aware  that  there  are  such  things  as  am* 
biguities  of  language,  and  delighted  in  distinguishing  them.  But  they 
never  suspected  ambiguity  in  the  cases  where  (as  Stewaat  remarks) 
the  association  on  which  the  transition  of  meaning  was  founded  is  so 
natural  and  habitual,  that  the  two  meanings  blend  together  in  the  mind, 
and  a  real  transition  becomes  an  apparent  creneralization.  Accordin^y 
they  wasted  an  infinity  of  pains  in  endeavoring  to  find  a  definition 
which  would  serve  for  several  distinct  meanings  at  once :  as  in  an  in- 
stance noticed  by  Stewart  himself,  that  of  *'  causation ;  the  ambigui^ 
of  the  word  which,  in  the  Ghreek  language,  corresponds  to  the  English 
word  coMse^  having  'suggested  to  them  the  vain  attempt  of  tracing  the 
common  idea  which,  in  the  case  of  any  effect,  belongs  to  the  egMeni, 
to  the  mattery  to  the  formy  and  to  the  endn  The  idle  generalities"  (he 
adds)  *'  we  meet  with  in  other  philosophers,  about  the  ideas  of  the  good^ 
the  Jit,  and  the  becoming,  have  taken  their  rise  from  the  same  undue 
influence  of  popujiar  epithets  on  the  speculations  of  the  leamed."| 

Among  words  which  have  undergone  so  many  successive  transitions 
of  meaning  that  every  trace  of  a  property  common  to  all  the  things 
they  are  applied  /to,  or  'at  least  common  and  also  peculiar  to  those 
diings,  has  been  lost,  Stewart  considers  the  word  Beautiful  to  be  one. 
And  (without  attempting  to  decide  a  question  which  in  no  respect 
belongs  to  logic)  I  cannot  but  feel,  with  him,  considerable  doubt, 
whether  the  word  beautifol  connotes  the  same  propeity  when  we 
speak  of  a  beautifol  color,  a  beautiful  face,  a  beautiful  action,  a  beauti- 
ful character,  and  a  beautiful  solution  of  a  mathemadcal  problem.  The 
word  was  doubtless  extended  from  one  of  these  objects  to  another  on 
account  of  some  resemblance  between  them,  or,  more  probably, 
between  the  emotions  they  excited ;  but,  by  this  progressive  extension, 
it  has  at  last  reached  things  very  remote  from*  those  objects  of  sight  to 
wfaieh  there  is  no  doubt  that  it  was  first  apjuropriated ;  and  it  is  at 
least  (questionable  whether  there  is  now  any  property  common  to  all 
the  things  we  call  beautifol,  except  the  property  of  agreeableness, 
which  the  term  certainly  does  connote,  but  which  cannot  be  all  that  we 
in  any  instance  intend  to  express  by  it,  since  there  are  many  agreeable 
thing*  which  we  never  call  beautiful.      If  such  be  the  case,  it  is 

*  Wstory  of  the  Inductive  Science,  L,  48. 

t  Phiheophical  Euaye,  p.  214.  X  Ibid,  p.  SIS. 
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imposBible  to  give  to  the  word  beaadful  any  fixed  connotation,  such 
that  it  shaD  denote  all  the  objects  which  in  common  use  it  now  denotes, 
but  no  others.  A  fixed  connotation,  however,  it  ought  to  have ;  for, 
so  long  as  it  has  not,  it  is  unfit  to  be  used  as  a  scientific  term,  and, 
even  as  a  word  in  popular  use,  must  be  a  perpetual  source  of  false 
analogies  and  erroneous  generalizations. 

This  then,  constitutes  a  case  in  exemplification  of  our  remark,  that 
even  when  Uiere  is  a  property  common  to  all  the  things  denoted  by  a 
name,  to  erect  that  property  mto  the  definition  and  exclusive  connota- 
tion of  the  name  is  not  always  desirable.  The  various  things  called 
beautiful  unquestionably  resemble  one  another  in  being  agreeable; 
but  to  make  this  the  definition  of  beauty,  and  so  extend  the  word 
Beautifiil  to  aU  agreeable  things,  would  be  to  drop  altogether  a  portion 
of  meaning  whicm  the  word  really,  although  indistinctly,  conveys,  and 
to  do  what  depends  upon  us  towards  causing  those  qualities  of  the 
objects  which  the  word  previously,  though  vaguely,  pomted  at,  to  be 
overlooked  and  forgotten.  It  is  better,  in  such  a  case,  to  give  a  fixed 
connotation  to  the  term  by  restricting,  than  by  extending  its  use ;  rather 
excluding  from  the  epithet  beautiful  some  things  to  which  it  is  com- 
monly considered  applicable,  than  leaving  out  of  its  connotation  any 
of  the  qualities  by  which,  though  occasionally  lost  sight  of,  the  general 
mind  may  have  been  habitually  guided  in  the  commonest  and  most 
interesting  applications  of  the  term.  For  there  is  no  question  that 
when  people  call  anything  beautiful,  they  think  they  are  assertine  more 
than  tnat  it  is  merely  agreeable.  They  think  they  are  ascribing  a 
peculiar  sort  of  agreeableness,  analogous  to  that  which  they  find  in 
some  other  of  the  things  to  which  they  are  accustomed  to  apply  the 
same  name.  If,  therefore,  there  be  any  peculiar  sort  of  agreeableness 
which  is  common,  though  not  to  all,  yet  to  the  principal  urings  which 
are  called  beautiful,  it  is  better  to  limit  the  denotation  of  the  term  to 
those  things,  than  to  leave  that  kind  of  quality  without  a  term  to  con- 
note it,  and  thereby  divert  attention  from  its  peculiarities. 

§  6.  The  last  remark  exemplifies  a  rule  of  terminology,  which  is  of 
mat  importance,  and  which  has  hardly  yet  been  recognized  as  a  rule, 
but  by  a  few  thinkers  of  the  present  generation.  In  attempting  to 
rectify  the  use  of  a  vasue  term  by  giving  it  a  fixed  connotation,  we 
must  take  care  not  to  discard  (unless  advisedly,  and  on  the  ground  of 
a  deeper  knowledge  of  the  subject,)  any  portion  of  the  connotation 
which  the  word,  in  hovrever  indistinct  a  manner,  previously  carried 
with  it.  For  otherwise  language  loses  one  of  its  inherent  and  most 
waluable  properties,  that  of  being  the  conservator  of  ancient  experi- 
ence ;  the  keeper-alive  of  those  thoughts  and  observations  of  by-gone 
ages,  which  may  be  alien  to  the  tendencies  of  the  passing  time.  This 
function  of  language  is  so  ofi:en  overlooked  or  undei'valued,  that  a  few 
observations  upon  it  appear  to  be  extremely  required. 

Even  when  the  connotation  of  a  term  has  been  accurately  fixed,  and 
still  more  if  it  has  been  lefi;  in  the  state  of  a  vague  unanalyzed  feelingr 
of  resemblance ;  there  is  a  constant  tendency  in  the  word,  through 
fiuniliar  use,  to  part  with  a  portion  of  its  connotation.  It  is  a  well- 
known  law  of  the  mind,  that  a  word  originally,  associated  with  a  very 
complex  cluster  of  ideas,  is  far  fi*om  cdling  up  all  those  ideas  in  the 
mind,  every  time  the  word  is  used :  it  calls  up  only  one  or  two,  firom 
3F 
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which  the  mind  runs  on  by  fi^esh  aosociadonfl  to  another  set  of  ideas* 
Mrithout  waiting  for  the  suggestion  of  the  reniainder  of  the  complex 
dost^r.  If  this  were  not  the  case,  onr  processes  <^  diought  could  not 
take  place  with  anything  like  the  rapidity  which  we  know  they  possess. 
Very  often,  indeed,  when  we  are  employing  a  wtivd  in  our  mental 
operations,  we  are  so  far  &om  waiting  until  the  complex  idea  which 
corresponds  to  the  meaning  of  the  word  is  consciously  brought  before 
us  in  all  its  parts,  that  we  run  on  to  new  trains  of  ideas  by  the  other 
associations  whidi  the  mere  word  excites,  without  having  realized  in 
our  imagination  any  part  whatever  of  the  meaning :  thus  using  the 
word,  and  even  using  it  well  and  accurately,  and  carrying  on  hnpor- 
tant  processes  of  reasoning  by  means  of  it,  in  an  almost  mechanical 
manner:  so  much  so,  that  some  philosophers,  generalizing  from  an 
extreme  case,  have  fancied  that  aU  reasoning  is  but  the  mechanical 
use  of  a  set  of  tenns  according  to  a  certain  form.  We  may  diseuss 
and  settle  the  most  important  interests  of  towns  or  nations,  by  the 
^plication  of  general  ueorems  or  practical  maxims  previously  laid 
down^  without  having  had  consciously  suggested  to  us,  once  in  the 
.whole  process,  the  houses  and  green  fields,  the  thronged  market- 
places  and  domestic  hearths,  of  which  not  only  those  towns  and  nations 
consist,  but  which  the  words  town  and  nation  confessedly  mean. 

Since,  then,  general  names  come  in  this  manner  to  be  used  (and 
even  to  do  a  portion  of  their  work  well)  without  suggesting  to  the 
mind  the  whole  of  their  meaning,  and  onen  with  the  suggestion  of  a 
very  small,  or.no  part  at  all  of  that  meaning;  we  cannot  wonder  that 
words  so  used  come  in  time  to  be  no  longer  capable  of  suffgesdng  any 
other  of  the  ideas  appropriated  to  them,  than  those  with  which  the 
association  is  most  immediate  and  strongest,  or  most  kept  up  by  the 
incidents  of  life :  the  remainder  beii^  lost  ^together ;  unless  the 
mind,  by  often  consciously  dwelling  upon  them,  keeps  up  the  associa- 
tion. Words  naturally  retain  much  more  of  their  meaning  to  persons 
of  active  imagination,  who  habitually  represent  to  themselves  things  in 
the  concrete,  with  the  detail  which  belongs  to  them  in  the  actual  world. 
To  minds  of  a  different  description,  the  only  antidote  to  this  corruption 
of  language  is  predication.  The  habit  of  predicating  of  the  name,  aU 
the  various  properties  which  it  oiiginaUy  connoted,  keeps  up  the  asso- 
ciation between  the  name  and  those  properties. 

But  in  order  that  it  mav  do  so,  it  is  necessary  that  the  predicates 
should  themselves  retain  their  association  with  the  properties  which 
they  severally  connote.  For  the  propositions  cannot  keep  the  mean- 
ing of  the  words  alive,  if  the  meaning  of  the  propositions  themselves 
should  die.  And  nothing  is  more  common  than  for  propositions  to  be, 
mechanically  repeated,  mechanically  retained  in  tne  memory,  and 
their  truth  entirely  assented  to  and  relied  upon,  while  yet  they  carry 
no  meaning  distinctly  home  to  the  mind ;  and  while  the  matter  of  fact 
or  law  of  nature  which  they  originallv  expressed,  b  as  much  lost  sight 
of,  and  practically  disregarded,  as  if  it  never  had  been  heard  of  at  all. 
In  those  subjects  which  are  at  the  same  time  famUiar  and  complicated, 
and  especiallv  in  those  which  are  so  much  of  both  these  things  as  moral 
and  social  subjects  are,  it  is  matter  of  common  remark  how  many  im- 
portant propositions  are  believed  and  repeated  from  habit,  while  no 
account  could  be  given,  and  no  sense  is  practically  manifested,  of  the 
truths  which  they  convey.    Hence  it  is«  that  the  traditional  maxims  d 


Digitized  by 


Google 


uamBiTM  or  lavouaim.  411 

dd  ezperienoe,  though  seldom  questioiied,  haive  ao  little  efiect  on  the 
eoaduct  of  life;  because  their  meaniog  is  never,  by  moet  persooB, 
really  felt,  nntil  penonal  experience  ha»  brought  it  home.  And  thu« 
alflo  It  is  that  so  many  principles  of  religion,  ediics,  and  even  politics, 
SO  full  of  meaning  and  reality  to  first  converts,  have  manifested  (after 
the  association  of  that  meaning  with  the  verbal  formulas  has  ceased  to 
be  kept  up  by  the  controversies  which  accompanied  their  first  intro* 
duction)  a  tendency  to  degenerate  rapidly  into  lifeless  dogmas;  which 
tendency,  all  the  efforts  of  an  education  expressly  and  skillfully 
directed  to  keeping  the  meawg  alive,  are  barely  found  sufficient  to 
counteract 

Considering,  then,  that  the  human  mind,  in  different  venerations, 
occupies  itself  with  different  things,  and  in  one  age  is  led  by  the  cir- 
cumstances which,  surround  it  to  fix  more  of  its  attention  upon  one  of 
the  properties  of  a  thing,  in  another  a^e  upon  another ;  it  is  natural 
and  mevitable  that  in  every  age  a  certam  portion  of  our  recorded  and 
tradidonal  knowledge,  not  being  coutinually  sugp^ested  by  the  pursuits 
and  inquiries  with  which  mankind  are  at  Uiat  time  engrossed,  should 
fall  asleep,  as  it  were,  and  fade  fi:om  the  memory.  It  would  be  utterly 
lost,  if  the  propositions  or  formulas,  the  results  of  the  previous  expe* 
rience,  did  not  remain,  and  continue  to  be  repeated  and  believed  in, 
as  forms  of  words  it  may  be,  but  of  words  that  once  really  conveyed^ 
and  are  sdll  supposed  to  convey,  a  meaning :  which  meanins,  though 
suspended,  may  be  historically  traced,  and  when  suggested,  is  recog- 
nized by  min<^  of  the  necessary  endowments  as  bein^  still  matter  ot 
&ct,  or  truth.  While  the  formulsB  remain,  the  meaning  may  at  any 
time  revive ;  and  as  on  the  one  hand  the  formulae  pron*e88ively  lose 
the  meaning  they  were  intended  to  convey,  so  on  die  oSier,  when  this 
fargetfuln^fls  has  reached  its  height  and  bevun  to  produce  consequences 
of  obvious  evil,  minds  arise  which  firom  £e  contemplation  of  the  for- 
mulae rediscover  the  whole  truth,  and  announce  it  a^ain  to  mankind, 
not  as  a  discovery,  but  as  the  meaning  of  that  which  they  have  lo^g 
been  taught,  and  still  profess  to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiritual  truths,  and  in 
9piritual  doctrines  of  any  significance,  even  when  not  truths.  Their 
meaning  is  almost  always  in  a  process  either  of  being  lost  or  of  being 
recovered ;  a  remark  upon  which  all  history  is  a  comment.  Whoever 
has  attended  to  the  history  of  the  more  serious  convictions  of  mankind 
-—of  the  opinions  by  which  the  general  conduct  of  their  lives  is,  or  as 
they  conceive  ought  to  be,  more  especially  regulated — is  aware  that 
while  recognizing  verbally  the  very  same  doctrines,  they  attach  to 
them  at  different  periods  a  greater  or  a  less  quantity,  and  even  a  differ- 
ent kind,  of  meaning.  The  words  in  their  original  acceptation  con- 
noted, and  the  propositions  expressed,  a  complication  of  outward  facts 
and  inward  feelings,  to  different  portions  of  which  the  ^neral  mind  is 
more  particularly  alive  in  different  generations  of  mankind.  To  com- 
mon minds,  only  that  portion  of  Uie  meaning  is  in  each  generation 
suggested,  of  which  that  generation  possesses  the  counterpart  in  its 
own  habitual  experience.  But  the  words  and  propositions  lie  ready, 
to  suggest  to  any  mind  duly  prepared,  the  remainder  of  the  meaning. 
Such  mdividual  minds  are  almost  always  to  be  found :  and  the  lost 
meaning,  revived  by  them,  again  by  degrees  works  its  way  into  the 
general  mind. 
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There  8  scarcely  anything  which  can  materiaDy  retard  the  arrival 
of  this  salutary  reaction,  except  the  shallow  conceptions  and  incautious 
proceedings  of  mere  logicians*  It  sometunes  himpens  that  towards 
the  close  of  the  downward  period,  when  the  words  have  lost  part  of 
their  significance  and  have  not  yet  begun  to  recover  it,  persons  arise 
whose  leading  and  favorite  idea  is  the  importance  of  dear  conceptioiis 
and  precise  thought,  and  the  necessity,  therefore,  of  definite  language. 
These  persons,  m  examining  the  old  formulas,  easily  perceive  that 
words  are  used  in  them  without  a  meaning ;  and  if  they  are  not  die 
sort  of  persons  who  are  capable  of  rediscovering  the  lost  signification, 
they  naturally  enough  dismiss  the  formula,  and  define  the  name 
without  any  reference  to  it  In  so  doing  diey  festen  down  the  name 
to  what  it  connotes  in  common  use  at  Uie  time  when  it  conveys  the 
smallest  quantity  of  meaning ;  and  introduce  the  practice  of  employing 
it,  consistently  and  uniformly,  according  to  that  connotation.  The 
word  in  this  way  acquires  an  extent  of  denotation  &r  beyond  what  it . 
had  before;  it  becomes  extended  to  many  things  to  which  it  was 
previously,  in  appearance  capriciously,  refiised.  Of  the  propositions 
m  which  it  was  formerly  dsed,  those  which  were  true  in  virtue  of  the 
forgotten  part  of  its  meaning  are  now,  by  the  clearer  light  which  the 
definition  diffuses,  seen  not  to  be  true  according  to  the  definition; 
which,  however,  is  the  recognized  and  sufficiently  correct  expression 
of  all  that  is  perceived  to  be  m  the  mind  of  any  one  by  whom  the  term 
is  used  at  the  present  day.  The  ancient  formulas  are  consequently 
treated  as  prejudices ;  and  people  are  no  longer  taught,  as  before, 
though  not  to  understand  them,  yet  to  believe  that  there  is  truth  in 
them.  They  no  longer  remain  in  men's  minds  surrounded  by  respect, 
and  ready  at  any  time  to  suggest  their  original  meaning.  The  truths 
which  they  convey  are  not  only,  under  these  circumstances,  redis- 
covered far  more  slowly,  but,  when  rediscovered,  the  prejudice  with 
which  novelties  are  regarded  is  now,  in  some  degree  at  least,  against 
them,  instead  of  being  on  their  side. 

An  example  may  make  tiiese  remarks  more  intelligible.  In  all  ages, 
except  where  moral  speculation  has  been  silenced  by  outward  compul- 
sion, or  where  the  feelings  which  prompt  to  it  have  received  full  satis- 
faction from  an  established  faith  unhesitatingly  acquiesced  in,  one  of 
the  subjects  which  have  most  occupied  the  minds  of  thinking  men  is 
the  inquiry.  What  is  virtue  ]  or.  What  is  a  virtuous  character  1  Among 
the  different  theories  on  the  subject  which  have,  at  different  times, 
CTOwn  up  and  obtained  currency,  every  one  of  which  reflected  as  in 
the  clearest  mirror  the  express  image  of  the  age  which  gave  it  birth; 
there  was  one,  brought  forth  by  the  latter  half  of  the  eighteenth  cen- 
tury, according  to  which  virtue  consisted  in  a  correct  calculation  of  our 
own  personal  interests,  either  in  this  world  only,  or  also  in  the  next. 
There  probably  had  been  no  era  in  history,  except  the  declining  period 
of  the  Roman  empire,  in  which  this  theory  could  have  grown  up  and 
made  many  converts.  It  could  only  have  originated  in  an  age  essen- 
tially unheroic.  It  was  a  condition  of  the  existence  of  such  a  theory, 
that  the  only  beneficial  actions  which  people  in  general  were  much 
accustomed  to  see,  or  were  therefore  much  accustomed  to  praise,  should 
be  such  as  were,  or  at  least  might  without  contradicting  obvious  facts 
be  supposed  to  be,  the  result  of  the  motive  above  characterized. 
Hence  the  words  really  connoted  no  more  in  common  acceptation, 


Digitized  by 


Google 


RSaUISITBB    OF    X^NOUAOB.  418 

than  was  set  down  in  the  definition :  to  which  consequently  no  objec- 
tion lay  on  the  score  of  deviation  from  usage,  if  the  usage  of  that  age 
alone  was  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory  had  contrived  to 
introauce  (as,  to  do  them  justice,  they  showed  themselves  sufficiently 
inclined)  a  consistent  and  undeviating  user  of  the  term  according  to 
this  definition.  Suppose  that  they  ^d  succeeded  in  banishing  the 
word  disinterestedness  from  the  language,  in  obtaining  the  disuse  of 
all  expressions  attaching  odium  to  selfishness  or  commendation  to  self- 
sacrifice,  or  which  implied  generosity  or  kindness  to  be  anything  but 
doinff  a  benefit  in  order. to  receive  a  greater  advantage  in  return. 
Need  we  say,  that  tlus  abrogation  of  the  old  formulas  for  the  sake  aS 
preserving  dear  ideas  and  consistency  of  thought,  would  have  been  an 
mcalculable  evil  ]  while  the  very  inconsistency  incurred  by  the  coexbt^ 
ence  of  the  formulas  with  philosophical  opinions  which  virtually  con- 
demned them  as  absurdities,  operated  as  a  stimulus  to  the  reexamina* 
tion  of  the  subject;  and  thus  the  very  doctrines  originating  in  the  oblivion, 
into  which  great  moral  truths  had  rallen,  were  rendered  indirectly,  but 
powerfully,  instrumental  to  the  revival  of  those  truths. 

The  doctrine,  therefore,  of  the  Coleridge  school,  that  the  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred  deposit,  the 
property  of  all  ages,  and  which  no  one  age  should  consider  itself  empow- 
ered to  alter — 4s  far  from  being  so  devoid  of  important  truth  as  it 
appears  to  that  class  of  logicians  who  think  more  of  having  a  clear  than 
of  having  a  complete  meaning ;  and  who  perceive  that  every  age  is 
adding  to  the  truths  which  it  has  received  from  its  predecessors,  but 
fail  to  see  that  a  counter-process  of  losing  truths  already  possessed,  is 
also  constantly  going  on,  and  requiring  the  most  sedulous  attention  to 
counteract  it.'  Language  is  the  depositary  of  the  accumulated  body  of 
experience  to  which  all  former  ages  have  contributed  their  part,  and 
which  is  the  inheritance  of  all  yet  to  come.  We  have  no  right  to  pre- 
vent ourselves  from  transmitting  to  posterity  a  larger  portion  of  this  in- 
heritance than  we  may  ourselves  have  profited  by.  We  continually  have 
cause  to  give  up  the  opinions  of  our  forefathers ;  but  to  tamper  with 
their  language,  even  to  the  extent  of  a  word,  is  an  operation  of  much 
greater  responsibility,  and  implies  as  an  indispensable  requisite,  an 
accurate  acquaintance  with  the  lustory  of  the  particular  word,  and  of  the 
opinions  which  in  different  stages  of  its  progress  it  served  to  express.  To 
be  qualified  to  define  the  name,  we  must  know  all  that  has  ever  been 
known  of  the  properties  of  the  class  of  objects  which  are,  or  originally 
were,  denoted  by  it.  For  if  we  give  it  a  meaning  according  to  which 
any  proposition  will  be  false  which  philosophers  or  mankind  have  ever 
held  to  be  true,  it  is  at  least  incumbent  upon  us  to  be  sure  that  we 
know  all  which  those  who  believed  the  proposition  understood  by  it. 
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CHAPTER  V. 

on  TBB  NATUHAL  BBTOEY  OP  TBE  VAKIATIOlfS  IN  THE  MBANmO  OF  TQUIB. 

§  L  It  is  iKOt  wAj  in  ihm  mode  which  has  now  been  pointed  out, 
namely,  by  gradual  inattention  to  a  poi^n  of  the  ideas  eonreyed,  that 
woi^s  in  common  vse  are  liable  to  snift  their  connotation.  The  truth 
is,  that  the  connotation  of  such  words  is  perpetually  rarying ;  as  might 
be  expected  £rom  the  manner  in  which  woras  in  common  use  acquire 
their  connotadoiu  A  technical  term,  inyented  for  purposes  of  art  or 
science,  has,  from  the  Ent,  the  connotation  gi^en  to  it  by  its  inventor ; 
but  a  name  which  is  in  every  one's  mouth  bobre  any  one  thinks  of  de- 
fining it,  derives  its  connotation  <mly  from  the  circumstances  which  are 
habitnaUy  brought  to  mind  when  it  is  pronounced.  Among  these  cir* 
cumstances,  the  propeities  conunon  to  the  things  denoted  by  the  name, 
have  naturally  a  prmcipal  place ;  and  would  have  the  sole  place,  if 
language  were  regulated  by  convention  rather  than  by  custom  and  ac- 
cident. But  besiaes  these  common  propeities,  whi<^  if  Ihey  exist  are 
neceasarU^  present  whenever  the  name  is  applied,  any  other  circum* 
stance  may  camaUy  be  found  along  with  it,  so  frequenUy  as  to  become 
associated  with  it  in  the  same  manner,  and  as  strongly  as  the  common 
properties  themselves.  In  proportion  as  this  association  forms  itself, 
people  give  np  using  ihe  name  in  cases  m  which  those  casual  circum- 
stances do  not  exist.  They  nrefer  using  some  odi0r  name,  or  the  same 
name  with  some  adjunct,  ramer  than  employ  an  expression  which  wiH 
neoessarily  call  up  an  idea  they  do  not  want  to  excite.  The  circum- 
stance originally  casoal,  thus  becomes  regulariy  a  part  of  the  connota- 
taen  of  the  woxd. 

It  is  this  continual  incorporation  of  drcnmstances  originally  acci- 
dental, into  the  permanent  signification  of  wotds,  which  ib  tbe  cause 
that  there  are  so  few  exact  synonyms.  It  is  diis  also  which  rendera 
the  dictionary  meaning  of  a  word,  by  univeisal  remark  so  imperfect  an 
exponent  of  its  real  meaning.  The  dictionary  meaning  is  marked  out 
in  a  broad,  blunt  way,  and  probably  includes  all  that  was  originally 
necessary  for  the  correct  employment  of  the  term ;  but  in  process  m 
time  80  many  collatera}  associations  adhere  to  words,  that  whoever 
should  attempt  to  use  them  with  no  other  guide  than  the  dictionary 
would  confound  a  thousand  nice  distinctions  and  subtle  shades  of  mean- 
ing whidi  dictionaries  take  no  account  of;  as  we  notice  in  the  use  of 
a  langoaffe  in  convenation  or  writing  by  a  foreigner  not  thoroughly 
master,  of  it.  The  history  of  a  word,  by  showing-  the  causes  yvhich  de- 
termined its  use,  is  in  these  cases  a  better  guide  to  its  employment 
than  any  definition ;  for  definitions  can  only  show  its  meaning  at  the 
particular  time,  or  at  most  the  series  of  its  successive  meanings,  but  its 
history  may  show  the  law  by  which  the  succession  was  produced. 
The  word  gentleman^  for  instance,  to  the  correct  employment  of  which 
a  dictionary  would  be  no  guide,  originally  meant  simply  a  man  of 
family.  From  this  it  came  by  degrees  to  connote  all  such  qualities  or  ad- 
ventitious circumstances  as  were  usually  fi>und  to  belong  to  persons  of 
family.  This  consideration  at  once  explains  why  in  one  of  its  vulm 
acceptations  it  means  any  one  who  lives  without  labor,  in  another  with- 
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9Vt  manual  labor,  moA  in  ito  more  elevated  signiicadoii  it  has  in  every 

Xsignified-tlie  conduet,  character,  habits,  and  outward  appearance,  in 
msoever  Ibund,  which,  according  to  the  ideas  of  that  a^e,  belonged 
or  were  expected  to  belong  to  peraona  bom  and  educated  m  a  high  ao- 
r,^  cial  position. 

It  continually  happens  that  of  two  words,  whose  dictionary  mean- 
v:»  logs  are  either  the  same  or  very  slightly  different,  one  will  be  the 

.  N«i  proper  word  to  use  in  one  set  of  circumstances,  another  in  another, 

im  '  without  its  being  possible  to  show  how  the  custom  of  so  employing 

-^.  them  originally  grew  up.     The  accident  that  one  of  the  words  was 

,' r»  used  and  not  the  other  on  a  partioular  occasion  dr  in  a  particular  social 

,^.  circle,  will  be  sufficient  to  piodnce  so  strong  sn  association  between  the 

word  and  some  sociality  of  circumstances,  that  mankind  abandon  the 
^  use  of  it  in  any  ottier  case,  and  the  speciality  becomes  part  of  its  8ig« 

nification.     The  tide  of  custom  fizst  drifts  the  word  on  the  shore  of  a 
particular  meaning,  then  retires  and  leaves  it  there. 
";  An  instance  in  pbint  ia  the  remarkable  change  which,  in  the  English 

•^^  language  9t  least  nas  taken  place  in  the  signification  of  the  word  hyal- 

[""'  ty.     That  word   originally  meant  in  English,  as  it  still  means  in  the 

'*  language  from  whence  it  caflie,  fair,  open  deaSng,  and  fidelity  to  ett- 

; '  gagements  :  in  that  sense  the  quality  it  expressed  was  part  of  the  ideal 

''^'  chivalrous  or  knightly  character.     By  what  process,  m  England,  the 

term  became  restricted  to  the  single  case  of  fidelity  to  the  throne,  I  am 
not  sufficiently  versed  in  the  history  of  courtly  language  to  be  able  to 
pronounce.  The  interval  between  a  loyai  ckewUier  and  a  loyal  sub- 
ject is  certainly  ^at.  I  can  only  suppose  that  the  word  was,  at  some 
period,  the  favorite  term  at  court  to  einnress  fidelity  to  the  oath  of  al* 
legiaoce,  until  at  length  those  who  wished  to  speak  of  any  other,  and 
as  it  was  probably  considered,  inferior  sort  of  ndelity,  either  did  not 
venture  to  use  so  dignified  a  term,  or  fi)und  it  convenient  to  employ 
some  other  in  order  to  avoid  being  mbunderttood. 

§  2.  Cases  are  not  ui^Ereqaent  in  vrfaich  a  drcomstance,  at  fint  cas- 
uaUy  incorporated  into  the  connotation  of  a  word  whidf  originally  had 
no  reference  to  it,  in  time  wholly  supersedes  the  origrinal  meaning,  and 
becomes  not  merely  a  part  of  the  connotation,  but  the  whole  of  it. 
This  is  exeo^lified  in  the  word  pagan,  pagamu  ;  which  originally,  as 
its  etymdo^  imports,  vras  equivalent  to  viUager  ;  the  inhabitant  of  a 
p€igU4,  or  vdlage.  At  a  particular  era  in  the  extension  of  Christianity 
over  die  Roman  empire,  the  adherents  of  the  old  religion,  ayd  the  vO- 
lagers  or  country  pe^^le,  were  nearly  the  same  body  of  individuals, 
Xbi  inhabitants  of  Uie  towns  having  beeai  earliest  converted ;  as  in  our 
own  day  and  at  all  times  the  greater  activity  of  social  intercourse  ren- 
ders them  the  earliest  recqnents  of  new  opinions  and  modes,  while  old 
habits  and  prejudices  linger  longest  among  the  country  people:  not  to 
mention  that  the  towns  were  more  immemately  under  the  direct  infiu* 
enee  q£  the  government,  which  at  that  time  had  embraced  Christianity. 
From  this  casual  coincidence,  the  word  paganma  carried  with  it,  and 
began  more  and  move  steadily  to  suggest,  the  idea  of  a  worshiper  of 
the  ancient  divinities ;  until  at  length  it  suggested  that  idea  so  fin-cibly, 
that  people  who  did  not  desire  to  suggest  the  idea  avoided  using  the 
word,  mit  when  paganiM  had  come  to  connote  heathenism,  the  Tory 
uumpoctant  cixsumataace,  vrith  referenoe  to  that  fact,  of  the  place  <» 
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residence,  was  soon  disregarded  in  the  employment  of  the  word.  As 
there  was  seldom  any  occasion  for  making  separate  assertion  respect- 
ing heathens  who  lived  in  the  coontryi  there  was  no  need  fin*  a  separate 
word  to  denote  them ;  and  pagan  came  not  only  to  mean  heathen,  but 
to  mean  that  exclusively. 

A  case  still  more  familiar  to  most  readers  is  that  of  the  word  viUatn^ 
or  villein.  This  term,  as  everybody  knows,  had  in  the  middle  ages  a 
connotation  as  strictly  defined  as  a  word  could  have,  being  the  proper 
legal  designation  for  those  persons  who  were  the  subjects  of  the  least 
onerous  form  of  feudal  bondage,  those  serfs  who  were  adscr^ti  gleba. 
The  scorn  of  the  semibarbarous  mOitary  aristocracy  for  these  their  ab- 
ject dependents,  rendered  the  act  of  likening  any  person  to  this  class 
of  men  a  mark  of  the  greatest  contumely :  the  same  scorn  led  them  to 
ascribe  to  the  same  people  all  manner  of  hateful  qualities,  which  doubtr 
less  also,  in  the  degrading  situation  in  which  they  were  held,  were  often 
not  unjustly  imputed  to  them.  These  circumstances  combined  to 
attach  to  the  term  villain,  ideas  of  crime  and  guilt,  in  so  forcible  a 
manner,  that  the  application  of  the  epithet,  even  to  those  to  whom  it 
legally  belonged,  became  an  a&ont,  and  was  abstained  fix>m  whenever 
no  af&ont  was  intended.  From  that  tim^  guilt  was  part  of  the  conno- 
tation; and  soon  became  the  whole  of  it,  since  mankind  were  not 
prompted  by  any  urgent  motive  to  continue  making  a  distinction  in 
Uieir  language  between  bad  men  of  servile  station  and  bad  men  of  any 
other  ra^  in  life. 

These  and  similar  instances  in  which  the  original  signification  of  a 
term  is  totally  lost — another  and  an  entirely  distinct  meaning  being 
first  engrafted  upon  the  former,  and  finally  substituted  for  it — afford 
examples  of  the  double  movement  which  is  always  taking  place  in  lan- 
guage :  the  counter-movements,  one  of  Greneralization,  by  which  words 
are  perpetually  losing  portions  of  their  connotation  and  becoming  of 
less  meaning  and  more  general  acceptation ;  the  other  of  Specialization, 
by  which  otner,  or  even  these  same  words,  are  continually  taking  on 
fresh  connotation ;  acquiring  additional  meaning,  by  being  restricted  in 
their  employment  to  a  part  only  of  the  occasions  on  which  they  might 
properly  be  used  before.  This  double  movement  is  of  sufficient  im- 
portance in  the  natural  history  of  language  (to  which  natural  histoiy, 
the  artificial  modifications  ought  always  to  have  some  degree  of  refer- 
ence), to  justify  our  dwelling  for  a  little  longer  on  the  nature  of  the 
two-fold  phenomenon,  and  the  causes  to  which  it  owes  its  existence,     i 

§  3.  To  begin  with  the  movement  of  generalization.  It  is  unneces- 
sary to  dwell  upon  the  changes  in  the  meaning  of  names  which  take 
Elace  merely  m>m  their  being  used  ignorantly,  by  persons  who,  not 
aving  properly  mastered  the  received  connotation  of  a  word,  apply  it 
in  a  looser  and  wider  sense  than  belongs  to  it.  This,  however,  is  a 
real  source  of  alterations  in  the  language ;  for  when  a  word,  firom  being 
often  employed  in  cases  where  one  of  the  qualities  which  it  connotes 
does  not  exist,  ceases  to  suggest  that  quality  with  certainty,  then  even 
those  who  are  under  no  mistake  as  to  the  proper  meaning  of  the  word, 
prefer  expressing  that  meaning  in  some  other  way,  and  leave  the  orig- 
mal  word  to  its  late.  The  word  'Squire,  as  standmg  for  an  owner  of 
a  landed  estate;  Parson,  as  denoting  not  the  rector  of  the  parish  but 
clergymen  in  general;  Artist,  to  denote  only  a  painter  or  soupcor ;  are 
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tades  in  point;.  liide{>endentl^,  lioweTer,  of  liie  getieralication  of 
namee  thnrugh  th^tr  ignoraat  muuse,  there  is  a  tendency  in  the  same 
directicm»  consistently  with  the  most  thorough  knowledge  of  their 
meaning;  arising  from  the  fact,  that  the  number  of  things  known  to 
us,  and  of  which  we  feel  a  desire  to  speak,  multiply  faster  than  the 
names  for^em.  B^xcept  on  subjects  K>r  which  there  has  been  con- 
straeted  a  scientific  terminology,  with  whieh  unscientific  persons  do 
not  meddle,  cpreat  difficnlty  is  generally  found  in  biingii^  a  new  name 
into  use ;  and  independenUy  of  that  difficulty,  it  is  natund  to  prefer 
giiing  to  a  new  object  a  name  which  at  least  express^  its  resemblance 
to  something  aHieady  known,  since  by  predicating  of  it  a  name  entirely 
new  we  at  6nt  convey  no  information.  In  iJM  manner  the  name  of  s 
sj^cies  often  becomes  1^  name  of  a  genus ;  as  «^#,  for  example,  ok 
eU  ;  the  former  of  which  words  originally  denoted  only  the  mnnate  ef 
iioda,  the  latter,  as  its  etymology  indii^tes,  only  dive  dl ;  but  whidh 
now  denote  large  and  diversified  classes  of  substances  resembting 
lihese  in  some  of  their  qualities,  and  connote  only  t^iose  common  quafi* 
ties,  instead  of  the  whole  of  the  distinctive  properties  of  olive  Oil  and 
sea  salt.  The  words  gUui  and  9oap  are  used  by  modem  chemists  in  a 
similar  manner,  to  denote  genera  of  which  the  substances  Yulgcffly  m> 
caHed  are  single  species.*  And  it  often  hap|>ens,  as  in  those  instances^ 
that  the  term  keeps  its  special  signification  in  addition  to  its  more  gen^ 
oral  one,  and  becomes  ambiguous,  that  is,  two  names  instead  of  one. 

These  changes,  by  which  words  in  ordinary  use  become  more  and 
more  gieneralized,  and  less  and  less  expresnve,  take  place  in  a  still 
greater  degree  with  die  words  which  express  the  compfieated  phe* 
nomena  of  mind  and  society.     Historians,  travellers,  and  in  general 
those  who  speak  or  write  concerning  moral  and  social  phenpmenn  vrifh 
which  they  are  not  fiimOiarly  acquainted,  are  the  ereat  agents  in  this 
modification  of  lan^age.     The  vocabulary  of  all  ^cept  unnmially 
instructed  persons,  is,  on  such  subjects,  ettiinently  scanty.    They  hate 
a  certain  small  set  of  words  to  which  they  are  accustomed,  and  which 
they  employ  to  express  phenomena  the  most  heterogeneous,  because 
they  have  never  sufiieiently  analyzed  the  ftwjts  co  which  those  words 
correspond  in  their  own  counti'y,  to  have  attached  perfectly  definite 
ideas  to  the  words.     The  first  English  conquerors  of  Bengal,  for  ex- 
ample, carried  vnth  them  the  phrase  landed  proprieUPr  into  a  countiy 
vrhere  the  rights  of  individuals  over  the  soil  were  extremely  different 
in   degree,  and  even  in  nafbre,  ftom  those  recognized  in  England. 
Applying  the  term  with  all  its  English  associations  in  such  a  state  of 
things ;  to  one  who  had  only  a  limiieJ  right  they  gave  an  absolute  right, 
from  another  because  he  had  not  an  absolute  right  Ijiey  took  away  all 
ri^ht,  drove  whole  classes  of  men  to  ruin  and  despair,  filled  the  countnr 
with  banditti;  created  a  feelinjr  that  nothing  was  secure,  and  produced, 
^^th   the  best  intentions,  a  disorganization  of  society  which  had  not 
been   produced  in  that  country  by  the  most  ruthless  of  its  barbarian 
invaders.     Paul  Louis  Courier  nri^t  well  say,  "  Gardez-nous  de  I'^qai- 
roqtie !"    Yet  the  utf4ge  of  persons  capable  of  so  gross  a  misappre- 
bension,  determiner  th^  mesLnmg  of  language  i  and  the  words  they  thun 

•  •*  l*he  tenn  aOtdU,  iti  its  original  seiiM,  sfgnified  thst  ftxtietdnr  f9tiAwim  whk^  vhtB 
alone  obtained  by  lixiviating  the  ashes  of  the  plant  named  kali,  bet  the  won)  is  now  so  gen- 
eralized, that  it  denotes  «f^  body  possessed  of  a  certain  number  of  propertiea.*''-PAKis*s 
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miiuae  grow  in  generality,  until  the  instracted  «re  obliged  to  acqniefloe; 
and  to  employ  mose  wohcIb  (first  freeing  them  from  va^enesB  by  giv- 
ing  them  a  definite  connotation)  as  generic  terms,  subdividing  the  gen- 
era into  species. 

§  4.  While  the  more  rapid  grrowth  of  ideas  than  of  names  thus  creates 
a  perpetual  necessity  fi>r  making  the  same  names  serve,  even  if  imper- 
iectly,  on  a  greater  number  of  occasions ;  a  oounter-operation  is  going 
on,  by  which  names  become  on  the  contrary  restricted  to  few;er  occa- 
sions, by  taking  on,  as  it  were,  additional  connotation,  firom  circum- 
stances not  originaUy  included  in  the  meaning,  but  which  have  become 
connected  with  it  in  the  mind  by  some  accidental  cause.  We  have 
seen  above,  in  the  words  jpagan  and  villain,  remarkable  examples  of  die 
specialization  of  the  meaning  of  words  fix>m  casual  associations,  as  weU 
as  of  the  generalization  of  it  in  a  new  direction,  which  often  follows. 

Similar  specializations  are  of  frequent  occurrence  in  the  history  even 
of  scientific  nomenclature.  "  It  is  by  no  means  uncommon,"  says  Dr. 
Pa^,  in  his  Pkarmacologia,^  "  to  find  a  word  which  is  used  to  express 
general  characters  subsequently  become  the  name  of  a  specific  sub- 
stance in  which  such  characters  are  predominant ;  and  we  shall  find 
that  some  important  anomalies  in  nomenclature  may  be  thus  explained. 
The  term  Apaevutov,  from  which  the  word  Arsenic  is  derived,  was  an 
ancient  epithet  applied  to  those  natural  substances  which  possessed 
strong  and  acrimonious  properties,  and  as  the  poisonous  quality  of 
arsenic  was  found  to  be  remarkably  powerful,  the  term  was  especially 
apnlied  to  Orpiment,  the  form  in  which  this  metal  most  usually  occur- 
red. So  the  term  Verbena  (quasi  Herbena)  originally  denoted  all 
those  herbe  that  were  held  sacred  on  account  of  their  being  employed 
in  the  rites  of  sacrifice,  as  we  learn  from  the  poets ;  but  as  one  herb 
was  usually  adopted  upon  these  occasions,  the  word  Verbena  came  to 
denote  that  particular  herb  only,  and  it  is  transmitted  to  us  to  this  day 
under  the  same  tiile,  viz.  Verbena  or  Vervain,  and  indeed  until  lately 
it  enjoyed  the  medical  reputation  which  its  sacred  origin  conferred 
upon  it,  for  it  was  worn  ^spended  around  the  nfeck  as  an  amulet 
Vitriol,  in  the  original  application  of  the  word,  denoted  any  crystaline 
body  with  a  certain  degree  of  transparency  {vitrum) ;  it  is  hardly 
necessary  to  observe  that  tho  term  is  now  appropriated  to  a  particular 
species :  in  the  same  manner.  Bark,  which  is  a  geuMnl  term,  is  applied 
to  express  one  genus,  and  by  way  of  eminence,  it  has  the  article  The 
prefixed,  as  The  bark :  the  same  observation  will  apply  to  the  word 
Opium,  which,  in  its  primitive  sense,  signifies  any  juice  (67rof ,  Succm), 
while  it  now  only  denotes  one  specVes,  viz.  that  of  the  poppy.  So, 
again,  Elaterium  yr9M  used  by  Hippocrates  to  signify  vanous  internal 
ajpplications,  especially  purgatives,  of  a  violent  and  drastic  nature 
(from  the  wora  IS^Xavwai,  agito,  tnoveo^  stimulo)^  but  by  succeeding 
authors  it  was  exclusively  applied  to  denote  the  active  matter  which 
subsides  from  the  juice  of  the  wild  cucumber.  The  word  Fec%tJa^ 
again,  originally  meant  to  imply  any  substance  which  was  derived  by 
spontaneous  etubsidence  from ,  a  liquid  (£rom  /(bx,  the  grounds  or 
settlement  of  any  liquor) ;  afterwards  it  was  applied  to  Starch,  which 
is  deposited  in  t£as  manner  by  agitating  the  flour  of  whctat  in  vrater; 

•  Afirida /nlmiiiclwfi,  ToL  i,  pp.  OM.    , 
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and  Ittdy,  it  liaa  been  appUed  to  a  {peculiar  vegetable  principle,  which; 
like  starch,  is  insoluble  in  cold,  but  completely  soluble  m  boiung  water, 
with  which  it  forms  a  gelatinous  solution.  This  indefinite  meaning  of 
the  word  Jecula  has  Created  numerous  mistakes  in  pharmaceutic  chem* 
istry  ,*  Elaterium,  for  instance,  is  said  to  he/ecula,  and,  in  the  original 
sense  of  the  word,  it  is  properly  so  called,  inasmuch  as  it  is  procured 
fxom  a  vegetable  juice  by  spontaneous  subsidence,  but  in  the  limited 
and  modem  acceptation  of  the  term,  it  conveys  an  erroneous  idea;  for 
instead  of  the  Active  principle  of  the  juice  residing  in  Jecula,  it  is  a 
peculiar  proximate  principle,  «an  generiat  to  which  I  have  ventured  to 
bestow  the  name  oi  EkUin.  For  the  same  reason,  much  doiibt  and 
obscurity  involve  the  meaning  of  the  word  Extract,  because  it  is  ap- 
plied ^efi^a/^y  to  any  substance  obtained  by  the  evaporation  of  a  vege- 
table solution,  and  specifically  to  a  peculiar  proximate  principle,  pos- 
sessed of  certain  diaracters,  by  which  it  is  distinguished  from  every 
other  elementary  body." 

A  generic  term  is  always  liable  to  become  thus  limited  to  a  single 
q>ecies,  or  even  individual,  if  people  have  occasion  to  think  and  speak 
of  that  individual  or  species  much  oftener  than  of  anything  else  which 
is  contained  in  the  genus.  Thus,  by  cattle,  a  stage  coachman  will 
understand  horses ;  beasts,  in  the  language  of  agriculturists,  stands  for 
oxen ;  and  birds,  with  some  sportsmen,  for  partridges  only.  The  law 
of  language  ifriiich  operates  in  these  trivial  mstances,  is  the  very  same 
in  conformity  to  which  the  terms  SeoCt  Deus,  and  God,  were  adopted 
from  Polytheism  by  Christianity,  to  express  the  single  object  of  its 
own  adoration,  in  lieu  of  the  ancient  and  specially  appropriated  name 
Jehovah*    Almost  aH  the  terminology  of  the  Christian  Church  is  made 

S>  of  words  originally  used  in  a  much  more  general  acceptation: 
cdena.  Assembly ;  Bishop,  Episcopus,  Overseer ;  Priest,  Presbyter, 
Elder;  Deacon,  Diaconus,  Administrator;  SacramefU,  a  vow  of  alle- 
giance ;  Evangdiwm,  good  tidings ;  and  some  words,  as  Minister,  are 
still  used  both  in  the  general  and  in  the  limited  sense.  It  would  be 
interesting  to  trace  the  progress  by  which  author,  in  its  most  familiar 
sense,  came  to  signify  a  writer,  and  izwrfn/^,  or  Maker,  a  poet 

Of  the  incorporation  into  the  meaning  of  a  term,  of  circumstances 
accidentally  connected  with  it  at  some  particular  period,  as  in  the  case 
of  Pagan,  instances  mi^t  easily  be  multiplied.  Physician  {iprvaiKog,  or 
naturalist)  became,  in  England  at  least,  synonymous  with  a  healer  of 
diseases,  because  until  a  comparatively  late  period  medical  practitioners 
were  the  only  naturalists.  Clerc  or  (Serious,  a  scholar,  came  to  signify 
an  ecclesiastic,  because  the  clergy  were  for  many  centuries  the  only 
scholars. 

Of  all  ideas,  however,  the  most  liable  to  cling  by  association  to  any- 
thing with  which  they  have  ever  been  connected  by  proxifnity,  ai'o 
those  of  our  pleasures  and  pains,  or  of  the  things  which  we  habitually 
contemplate  as  sources  of  our  pleasures  or  pains.  The  additional  con- 
notation, therefore,  which  a  word  soonest  and  most  readily  takes  on, 
is  that  of  agreeableness  or  painfulness,  in  their  various  kinds  and  de- 
grees: of  being  a  good  or  a  bad  thing;  desirable  or  to  be  avoided; 
901  object  of  hatred,  of  dread,  of  contempt,  admiration,  hope,  or  love. 
Accordingly  there  is  hardly  a  single  name,  expressive  of  any  moral  or 
social  fact  calculated  to  call  forth  strong  affections  either  of  a  favorable 
or  of  a  hostile  nature,  which  does  not  carry  with  it  decidedly  and  irre- 
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mdihlj  ft  eonnocafioii  of  draie  HzoBg  nthftimn,  or»  al  the 
approbation  or  eensure ;  inaomuch  ^at  to  emplo;  tlMMa  n 
conjunetion  with  otheia  by  whick  tke  eontnrj  aeatiBieiiCB  were  ex* 
pleased,  would  produce  the  effeet  of  a  pamdox,  or  eraa  a  contradic- 
tioa  in  terms.  Tke  baneful  inflaenee  of  tbeeemotatioB  thiia  acquired^ 
on  our  reasonings  and  habits  of  thought,  baa  been  well  pointed  out  on 
many  occwons  by  Bentbaa.  It  gives  ziae  to  the  fiJSacy  of ''  4|uestk)ft* 
begjpng  names."  The  very  property  which  we  are  uu]piiring  whether 
a  thing  possesses  or  not,  has  beceiae  so  associated  withuie  naaie  of  the 
thing  as  to  be  part  of  its  meanin^^  insomuch  that  by  merely  uttering 
the  name  we  assume  the  pomt  which  was  to  be  made  out :  one  c^  the 
most  frequMit  sources  of  apparently  Mlf-evident  propoailUms. 

There  is  sdll  another  mode  in  which  the  meaning  of  a  name  is  apt  to 
be  specialized,  sufficiently  frequent  to  be  wordiy  <£  being  pointed  out. 
We  have  often  the  choice  between  a  more  and  a  less  genoral  name  for 
designating  an  object,  either  of  them  sufficiently^  aoaweiing  the  pur- 
pose of  distinction*  Thus  we  may  say  either  thai  dogj  or  that  animal  ; 
m  many  cases,  that  creaturt,  or  ^at  object^  would  be  sufficient.  Now 
there  is,  in  many  cases  of  frequent  occurrence,  a  tendency,  which 
grows  as  civilization  advances,  to  adopt  the  practice  of  designating 
Uiings  by  the  most  general  words  which  with  all  the  aids  of  context 
^d  gesture  will  suffice  to  pcnnt  them  ouC  NaSoral  good  taste*  and 
still  more  the  conventional  quality  which  usurps  its  name,  consist  to  ft 
great  degree  in  keeping  some  aspects  of  thinp  as  much  as  possible  out 
of  sight;  speaking  of  msagreeaole  things  with  tiie  least  possible  sug* 
gestion  of  their  disagreeable  details,  and  of  af[reeable  things  with  as 
little  obtrusion  as  possible  of  the  mere  mechanuna  of  their  production, 
which,  except  in  our  scientific  observations,  is  not  what  interests  us  in 
them,  and  the  close  contemplation  of  which  generally  diminishffa  their 
charm  to  the  imagination.  The  practice  thus  grows  up  among  cnlli- 
yated  people,  of  speaking  of  common  things  in  a  way  much  less  literal 
and  definite  than  is  the  custom  of  the  vulgar ;  in  a  way  which  indicates 
the  thing  meant,  with  the  faintest  possible  suggestion  of  its  character* 
istic  qualities ;  and  the  mere  words  used  would  often  not  suffice  to 
convey  the  meaning,  unless  there  were  something  in  the  accompanying 
circumstances  to  assist  in  exciting  the  idea.  The  vulgar,  meanwhile^ 
continue  to  use  the  appropriate,  peculiar,  and,  if  scientific  fitness  were 
the  only  thing  to  be  considered,  the  best  phraseology,  because  unam- 
biguous; whue,.  for  purposes  of  refinement,  ambiguity  is  often  tbe 
very  quality  desired. 

^ow  this  practice  of  usin^^  more  general  tenns  where  ^ecific  ones 
might  have  been  employed,  is  constantly  spoiling  the  general  terms  by 
l^8ndering  them  specific.  They  become  the  terms  particularly  associ- 
ated with  the  very  specialities  of  meaning  which  it  was  desired  not  to 
suggest.  A  ridiculous  instance  is  the  anecdote  of  a  lady  of  the  court 
of  Louis  XIV.,  who  havinp^  stated  to  her  confessor  that  she  felt  esteem 
for  a  certain  cava£er,  (this  being,  it  seems,  the  phrase  of  the  day  to 
express  a  meaning  which  persons  usually  prefer  to  convev  by  a  circum- 
locution^ was  asked  by  the  priest,  "  Combien  de  tois  vous  a-t-il 
e8tim6e  T"  which  story,  whether  true  or  invented,  got  inlio  circulation^ 
and  led  to  the  abandonment  of  the  phrase  in  that  peculiar  sense.  If 
it  had  not  been  abandoned  in  that  sense,  it  would  soon  have  been 
dbcarded  in  any  other  sense;  and  finally,  perhaps,  lost  altogether^ 
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tecaase  when  coBAned  to  f&at  pardeular  meaning,  it  would  no  longer 
have  had  As  imUsthiotiiesa  vvhirk  formed  its  recommendadon.  Many 
teraaa,  in  many  dlfferanc  lanraages,  which  originally  had  a  more  general 
naeaning,  haire  been  onfitted  for  odier  nses  by  acquiring  this  rerj  con- 
notation. And  a  Tast  variety  of  otiMr  worda,  without  any  relation  to 
that  pecniiar  subject,  have  one  after  another  fidlen  into  diauBe  except 
among  the  coarse  and  uneidtivaced,  because  ihey  had  come  to  connote 
coo  direcdy  and  unequivocally  eomediing  which  people  did  not  like  to 
hove  brought  very  distinctly  before  their  imagination. 

Without  any  foitJMr  mult^ication  of  examples  to  illustrate  the 
changes  which  nsageds  contiBuafiy  making  in  the  signilication  of  tenns, 
I  sfaill  add,  as  a  practical  rule,  that  the  logteian,  not  being  able  to  pre» 
vent  such  transfonnations,  should  submit  to  tihetn  witb  a  good  grace 
when  diey  are  irrsvsocably  effiMted,  and  if  a  definition  is  necessary, 
define  the  word  according  (o  its  new  meamng;  retaining  the  fomier  as 
a  second  signification,  if  it  is  needed,  and  5  there  be  any  chance  of 
Ming  able  to  pnservis  it  either  in  the  language  of  philosophy  or  in 
nommoQ  oae.  Logicians  cannot  make  the  meaning  of  any  but  scien* 
tifie  tems :  that  of  bXL  other  words  is  made  by  the  collective  human 
race.  But  logicians  can  ascertain  disarly  what  it  is  which,  working 
obscurely,  has  guided  ^e  general  mind  to  a  pafdcular  employment  of 
n  name ;  and  when  they  have  found  this,  lliey  can  clothe  it  in  such 
difltinet  and  permanelKt  tems,  that  mankind  shall  see  llie  meaning 
which  before  liiey  only  felt,  and  shall  not  sdfor  it  to  be  afterwards 
ibrffottenor  misimpfehended.  And  this  is  a  power  not  lower  in  dignity, 
mad  for  less  liaUe  to  abuse,  than  the  chimerkal  one  of  d<Mnineering 
-language. 


CHAPTER  VL 
TBB  nnrciFLBB  OP  A  rDLoaorarcAL  lanouaob  fcsthbe  ooHsmntSD. 

§  1.  We  have,  thus  for,  considered  onlv  one  of  the  requisites  of  a 
teDguage  adapted  for  tlie  invesligBtion  of  troth ;  that  its  tenns  shall 
^SMm  of  them  convey  n  determinate  and  umnistakafale  meaning.  There 
sire,  however,  as  we  hmre  alrea^  remadced,  odmr  neqnisites ;  some  of 
tliem  important  only  in  the  second  degtee,  hut  one  which  is  fonda* 
mental,  and  barely  yieUs  in  point  of  iaqiootanee,  if  it  yields  at  all,  to 
tlie  quality  which  we  have  aheady  discussed  at  so  much  ienglh.  That 
the  language  may  be  fitted  €at  its  purposes,  not  only  shmild  every 
virord  perfecdy  exjiress  its  meaning,  but  there  should  be  no  important 
meaning  witboot  its  woid.  Whatever  we  havn  oocasion  to  tniidc  of 
often,  and  for  sctendfic  purposes^  ought  to  have  a  name  appropriated 
CO  it. 

This  vequisite  of  phi)os<9liical  language  may  he  colindered  under 
Aree  diSesent  heads ;  that  number  of  separate  condidotts  being  in« 
woKred  in  it.  • 

§  2.  First;  there  ought  to  be  all  such  names,  as  are  needful  for 
mcJi:ing  such  a  recoid  of  in^vidual  ohservations  diat  the  words  of  the 
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record  Bball  exactly  show  what  fiwrt  it  is  which  haa  been  ebflerred. 
other  words,  there  must  be  an  accurate  DeacriptiTe  Temunologj. 

The  only  things  which  we  can  obserye  directly  being  our  own  i 
sations,  or  other  feelings,  a  complete  descriptive  language  would  be 
one  in  which  ^ere  should  be  a  name  for  eveiy  variety  of  elementaiy 
sensation  or  feeling.  Combinations  of  sensations  or  feelings  may  al* 
ways  be  described,  if  we  have  a  name  for  each  of  the  elementary 
feelings  which  compose  them ;  but  brevity  of  description,  as  well  as 
clearness  (which  often  de^nds  very  mudi  upon  brevity,)  is  greatly 
pi-omoted  by  giving  distinctive  names  not  to  the  elements  alone,  but  also 
to  all  combinations  which  are  of  frequent  recurrence.  On  this  occaaian 
I  cannot  do  better  than  quote  from  Mr.  Whewell  some  of  the  excellent 
remarks  which  he  has  made  on  this  important  branch  of  our  subject. 

•'The  meaning''  (says  he*)  "  of  fdescriptivej  technical  terms,  can 
be  fixed  in  the  first  instance, only  oy  convention,  and  can  be  made 
intelligible  only  by  presenting  to  the  senses  that  ^idh  the  tenns  are 
to  signify.  The  knowledge  of  a  color  by  its  name  can  only  be 
taught  through  the  eye.  Ino  description  can  convey  to  a  hearer  if^at 
we  mean  by  appU^green  or  French-gray.  It  might,  perhaps,  be  sup- 
posed that,  in  the  first  example,  the  term  appU^  referring  to  so 
familiar  an  object,  sufficiently  suggests  the  color  mtended.  But  it  may 
easily  be  seen  that  this  is  not  true;  for  a|>ple8  are  of  many  different 
hues  of  green,  and  it  is  only  by  a  conventional  selection  that  we  can 
appropriate  the  term  to  one  special  shade.  When  this  appropriatiaD 
is  once  made,  the  term  refers  to  the  sensation,  and  not  to  tne  pazts  of 
the  term ;  for  these  enter  into  the  compound  merely  as  a  help  to  the 
memory,  whether  the  suggestion  be  a  natural  connexion  as  in  *.  apple* 
green,'  or  a  casual  one  as  in  *  French-gray.'  In  order  to  derive  due 
advantage  from  technical  terms  of  this  kind,  they  must  be  associated 
immediately  vrith  the  perception  to  which  they  belong,  and  not  con- 
nected with  k  through  the  vague  usages  of  common  language.  The 
memory  must  retain  the  sensation ;  and  the  technical  word  must  be 
understood  as  directly  as  the  most  familiar  word,  and  more  distinctly. 
When  we  find  such  terms  as  Hn-wkite  or  pinchheck-braum,  the  metalhc 
color  so  denoted  ought  to  start  up  in  our  memory  vrithout  delay  or 
search. 

<*  This,  which  it  is  most  important  to  recollect  with  respect  to  the 
simpler  properties  of  bodies,  >  as  color  and  form,  is  no  less  true  with 
respect  to  mare  ccmipound  notions.  In  aU  caaes  the  term  is  fixed  to  a 
peculiar  meaning  by  convention ;  and  the  student,  in  order  to  use  the 
word,  must  be  completely  familiar  with  the  convention,  so  that  he  has 
no  need^o  firame  coi^ectures  from  the  word  itself.  Such  conjectures 
would  always  be  insecure,  and  often  erroneous.  Thus  the  termpajpf- 
lionaceous  applied  to  a  flower  is  employed  to  indicate,  not  only  a  re- 
semblance to  a  butterfly,  but  a  resemblance  arising  from  five  petals  of 
a  certain  peculiar  shape  and  arrangement;  and  even  if  the  resem- 
blance were  much  stronger  than  it  is  m  such  cases,  yet  if  it  were  pro- 
duced in  a  difierent  way,  as,  fi»r  example,  by  one  petal,  or  two  only, 
instead  of  a  'standard,'  two  'wings,'  and  a  'keer  consisting  of  two 
parts  more  or  less  united  into  one,  we  should  no  longer  be  jurafied  in 
speaking  of  it  as  a  '  papilionaceous'  flower." 


'  PhOomfhy  •ftht  Induetht  Stitmt^  i,  464*4. 
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When,  however,  the  thin^  named  is,  as  in  this  last  case,  a  comhina* 
tion  of  simple  sensations,  it  is  not  necessary  in  order  to  learn  the 
meaning  of  the  word,  that  the  student  shoald  refer  back  to  the  sensa- 
tions themsolves ;  it  may  be  communicated  to  him  dirou^  the  medium 
of  other  words ;  the  terms,  in  short,  may  be  defined.  But  the  names 
o£  elementary  sensations,  or  elementary  feelings  of  any  sort,  cannot  be 
defined  ;  nor  is  there  any  means  of  making  their  signification  known 
but  by  msdung  the  learner  experience  the  sensation,  or  referring  him, 
through  some  known  mark,  to  his  remembrance  of  having  experienced 
it  before.  Hence  it  is  only  the  impressions  on  the  outward  senses,  or 
those  inward  feelings  which  are  connected  in  a  very  obvious  and 
uniform  manner  vmh  outward  objects,  that  are  really  susceptible  of 
an  exact  descriptive  language.  The  countless  variety  of  sensations 
which  arise,  for  instance,  from  disease,  or  from  peculiar  physiological 
states,  it  would  be  in  vain  to  attempt  to  name  ;  for  as  no  one  can  judge 
whether  the  sensation  I  have  is  the  same  with  his,  the  name  may  not 
have,  to  us  two,  any  community  of  meaning.  The  same  may  be  said, 
to  a  considerable  extent,  of  purely  mental  feeHngs.  But  in  some  of 
the  sciences  which  are  conversant  with  external  objects,  it  is  scarcely 
possible  to  surpass  the  perfection  to  which  this  quality  of  a  philosophic 
cal  langruage  has  been  carried. 

**  The  formation"  (continues  Mr.  Whewell*)  '*  of  an  exact  and  ex- 
tensive descriptive  language  for  botany  has  been  executed  with  a 
degree  of  skill  and  felicity,  which,  before  it  was  attained,  could  hardly 
have  been  dreamed  of  as  attainable.  Every  part  of  a  plant  has  been 
named ;  and  the  form  of  every  part,  even  die  moat  minute,  has  had  a 
huve  assemblage  of  descriptive  terms  appropriated  to  it,  by  means  of 
which  the  botanist  can  convey  and  receive  knowledge  of  form  and 
structure,  as  exactly  as  if  each  minute  part  were  presented  to  him 
vastly  magnified.  This  acquisition  was  part  of  the  Linnsean  reform .... 
'  Toumefort,'  says  DecandoUe,  *  appears  to  have  been  the  first  who 
really  perceived  the  utility  of  fixing  the  sense,  of  terms  in  such  a  way 
as  always  to  employ  the  same  word  in  the  same  sense,  and  always  to 
express  the  same  idea  by  the  same  word;  but  it  was  Linnaeus  who 
really  created  and  fixed  this  botanical  language,  and  this  is  his  fairest 
claim  to  ^lory,  for  by  this  fixation  of  language  he  has  shed  cleaniess 
and  precision  over  all  parts  of  the  science.' 

**  It  is  not  necessan^  here  to  give  any  detailed  account  of  the  terms 
of  botany.  The  fundamental  ones  have  been  gradually  introduced,  as 
the  parts  of  plants  were  more  carefully  and  minutely  examined. 
Thus  the  flower  was  necessarily  distmguished  into  the  calyx,  the 
caroUaj  the  ttamens,  and  the  pistth;  the  sections  of  the  corolla  were 
termed  petals  by  Columna ;  diose  of  the  calyx  were  called  sepals  by 
Necker.  Sometimes  terms  of  greater  generality  were  devised;  as 
periasUh  to  include  the  calyx  and  corolla,  whether  one  or  both  of  these 
were  present;  pericarp,  for  the  part  inclosing  the  grain,  of  whatever 
kind  It  be,  fruit,  nut,  pod,  Sec*  And  it  may  easily  be  imagined  that 
descriptive  terms  may,  by  definition  and  combination,  become  very 
numerous  and  distinct.  Thus  leaves  may  be  called  pinnatifid,  pinna- 
iipartite,  pinnatisect,  pinnatilobate,  palmatifid,  palmaiipartiie,  &c., 
and  each  of  liiiese  words  designates  different  combinations  of  the  modes 

•  PAOMop/by  of  At  Iniuaivt  Seinceo,  i.,  465-7. 
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ftad  extenl  of  the  diviaioDSxof  the  le«f  with  the  ^vitioBB  of  its  outfine. 
la  some  cft&ea,  arbitrary  numerical  relatioos  are  introduced  into  the 
definition :  thus,  a  le^  is  called  hUohate,  when  it  is  divided  into  two 
narts  b^  a  notch ;  but  if  the  notch  go  to  the  middle  of  its  length,  it  is 
i^fidi  if  it  go  near  the  base  of  the  leaf,  it  is  bipartite;  if  to  the  base, 
it  is  biieU,  Thus,  too,  a  pod  of  a  cruciferous  plant  is  a  nliea^  if  it  is 
four  times  as  long  as  it  is  broad,  but  if  it  be  diorter  than  this  it  is  a 
nlicvla.  Such  terms  being  established,  the  form  of  the  very  complex 
leaf  or  ftond  of  a  fern*  is  exactly  conveyed  by  the  following  phrase :  <^ 
'fronds  rigid  pinnate,  pinnae  recurved  subunilateral  pinnatifid,  the aeg- 
mepits  Knear  undivided  or  bifid  spinuloso-serrate/ 

"  Other  characters,  as  well  as  form,  are  conveyed  with  the  like  pre> 
cision:  Cdbr  by  means  of  a  classified  scale  of  colors. ...  This  was 
done  with  most  precision  by  Werner,  and  his  scale  of  colors  is  still  the 
most  usual  standard  of  naiuralists.  Werner  also  introduced  a  mora 
exact  terminology  with  regaid  to  other  characters  which  are  impor- 
fiint  in  minera]j^;y,  as  lustre,  hardness.  But  Mohs  improved  upon 
this  s^p  by  giving  a  numerical  scale  of  hardness,  in  which  talc  is  1, 
gypsum  2,  cale  spar  3,  and  so  on. . . .  Some  paropeities,  as  specific 
gravity,  by  their  definition  give  at  once  a  numerical  measure;  and 
others,  as  crystaline  form,  require  a  very  considerable  array  of  math* 
emalical  ealculatioB  and  reasoning,  to  point  out  th^  relatioos  and 
gradations." 

§3.  Thus  far  of  Descrqitive  Terminology,  or  of  the  language 
requisite  for  placing  upon  record  our  observation  of  individual  in- 
stances. But  when  we  pn>oeed  fit>m  thu  to  Inducdon,  or  rather  to 
that  com|>aris<m  of  observed  instances  which  is  the  preparatory  step 
towards  it,  we  stand  in  need  of  an  additional  and  a  diffiarent  aort  of 
general  names. 

Whenever,  for  puzposas  of  Induction,  we  find  it  neeessary  to  intro- 
diMoe  (in  Mr.  WheweU's  phraseologv)  some  new  general  conception; 
that  is,  whenever  the  comparison  ^  a  set  of  phenomena  leads  to  the 
recognition  in  them  of  some  common  circumstance,  which,  our  attend 
tion  not  having  been  directed  to  it  cm  any  former  occasion,  is  to  us  a 
new  phenomenon ;  it  is  of  importance  that  this  new  conception,  or  this 
new  result  of  abstraction,  should  have  a  nttne  appropriated  to  it ; 
e^ecially  if  the  circumstance  it  involves  be  one  whidi  leads  to  many 
consequences,  or  whidi  is  likely  to  be  fimnd  also  in  other  classes  of 
phenomena.  No  doubt,  in  moat  cases  of  the  kind,  the  meaning  might 
be  conveyed  by  joining  together  several  words  already  in  use.  But 
when  a  thing  has  to  be  often  sjpoken  of,  there  are  more  reasona  than 
the  saving  of  time  and  spsyce,  tor  speaking  of  it  in  the  most  concise 
manner  possible.  What  darkness  would  be  spread  over  ffeometrical 
demonstration,  if  wherever  the  word  oirde  is  used,  the  definitien  of  a 
circle  were  inserted  instead  of  it.  In  mathematics  and  its  appEaations, 
where  the  nature  of  the  processes  demands  that  the  attention  should 
be  strongly  concentrated,  but  does  not  require  that  it  should  be  vridely 
difiused,  the  importance  of  concentration  also  in  the  expressions  has 
always  been  duly  felt ;  and  a  mathematician  no  sooner  finds  that  he 
fhall  often  have  oe«»sion  to  speak  of  the  same  two  things  together. 
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then  he  et  onee  creates  a  term  to  exproBB  them  ^dteimer  oombioed : 
ju0t  as,  in  his  algebraicel  operations,  he  substitntes  for  (a*  +  6*)  ^,  or 

for  ^-1 hj  +  A^-i  the  single  letter  P,Q,,orS;  not  solely  to  ahoxteia 

his  symbolical  expressions,  but  to  simplify  the  purely  intellectual  part 
of  his  operations,  by  enab^ng  the  mind  to  give  its  exclusive  attention 
to  the  relation  'between  the  quantity  S  and  the  other  quantities  which 
enter  into  the  equ^ion,  without  bemg  distracted  by  thinking  unneces- 
sarily of  the  parts  of  which  S  is  itself  composed. 

But  there  is  another  reason,  in  addition  to  that  of  promoting  perspi- 
cuity, for  giving  a  brief  and  compact  name  to  each  of  the  more  con- 
siderable results  of  abstraction  which  are  obtained  in  the  course  of  our 
intellectual  phenomena.  By  naming  them,  we  fix  our  attention  upon 
them ;  we  keep  them  more  constantly  before  the  mind.  The  names  are 
remembered,  and  being  remembered,  suggest  their  definition ;  while  if 
Instead  of  specific  and  characteristic  name8,the  meaning  had  been  ex- 
pressed by  putting  together  a  number  of  other  names,  that  particular 
combination  of  words  already  in  common  use  for  other  purposes  would 
have  had  nothing  to  make  itself  remembered  by.  If  we  want  to  ren- 
der a  particular  combination  of  ideas  permanent  in  the  mind,  there  is 
nothing  which  clenches  it  like  a  name  specially  devoted  to  express  iL 
If  mauiematicians  had  been  obliged  to  speak  of  *'  that  to  which  % 
quantity,  in  increasing  or  diminishing,  is  always  approaching  nearer, 
so  that  die  difference  becomes  less  than  any  assignable  quantity,  but 
to  which  it  never  becomes  exactly  equal,"  instead  of  expressing  aQ 
this  by  me  simple  phrase, "  die  limit  of  a  quantity,''  we  should  probably 
have  long  remained  without  most  of  the  important  truths  which  have 
been  discovered  by  means  of  the  relation  between  quantities  of  various 
kinds  and  their  limits.  If'  instead  of  speaking  of  momentum^  it  had 
been  necessary  to  say  "the  product  of  the  number  of  units  of  velocity 
in  the  velocity  by  the  number  of  units  of  mass  in  the  mass,"  many  <^ 
the  dynamical  truths  now  apprehended  by  means  of  this  complex  idea, 
would  probably  have  escaped  notice  for  want  of  recalling  the  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on  subjects  less 
remote  fix>m  the  topics  of  popular  discussion,  whoever  wishes  to  draw 
attention  to  some  new  or  unfamiliar  distinction  among  things,  will  find 
no  way  so  sure  as  to  invent  or  select  suitable  names  for  the  express 
purpose  of  marking  it. 

A  volume  devoted  to  explaining  what  civilization  is  and  is  not,  does 
not  raise  so  vivid  a  conception  of  it  as  the  single  expression,  that  Civi- 
lization is  a  different  thing  from  Cultivation ;  the  compactness  of  that 
brief  desigiudon  fi)r  the  contrasted  quality  being  an  equivalent  for  a 
long  discussion.  So,  if  we  would  impress  forc^ly  upon  the  under- 
standing and  memory  the  distinction  between  what  a  representative 
government  should  be  and  what  it  often  Is,  we  cannot  more  effectually 
o  so  than  by  saying  that  Representation  is  not  Delegation.  Dr. 
Chalmers,  in  order  to  distingruisn  his  scheme  of  clerical  superintend- 
ence of  a  parish  from  the  mere  keeping  a  church  open  which  people 
might  come  to  or  not  as  they  spontaneously  chose,  called  very  expres- 
sively the  former  the  "  aggressive"  system,  the  latter  the  "  attractive.*' 
When  the  earlier  electricians  found  that  there  were  two  different  kinds 
of  electrical  excitement,  they  soon  made  the  world  familiar  with  them 
by  giving  them  the  names  of  positive  and  negative,  vitreous  and  resinous. 
3H 
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Hardly  any  original  thouffbto  on  mental  or  social  sali)ect8  ever  make 
their  way  among  mankina  or  aaaume  their  proper  importance  in  the 
minds  even  of  their  inventors,  until  aptly  selected  words  or  phrases 
have  as  it  were  nailed  them  down  and  held  them  fast 

§  4.  Of  the  three  essential  parts  of  a  philosophical  language,  we 
have  now  mentioned  two :  a  terminology  suited  for  describing  with 
precision  the  individual  facts  observed ;  uid  a  name  for  every  common 
property  of  any  importance  or  interest,  which  we  detect  by  comparing 
those  facts :  includmg  (as  the  concretes  corresponding  to  those  abstract 
terms)  names  for  the  classes  which  we  artificially  construct  in  virtue  of 
those  properties,  or  as  many  of  them,  at  least,  as  we  have  frequent 
occasion  to  predicate  axiything  of. 

But  there  is  a  sort  of  classes,  fur  the  recognition  of  which  no  such 
elaborate  process  is  necessary ;  because  each  of  them  is  marked  out 
from  all  others  not  by  some  one  property,  the  detection  of  which  may 
depend  upon  a  difficult  act  of  abstraction,  but  by  its  properties  generally. 
I  mean,  tne  Rinds  of  things,  in  the  sense  woich,  in  this  treatise,  has 
been  systematically  attached  to  that  term.  By  a  Kind,  it  will  be  re- 
membered, we  mean  one  of  those  classes  which  are  distinguished  from 
all  others  not  by  one  or  a  fbw  definite  properties,  but  by  an  unknown 
multitude  of  them ;  the  combination  of  properties  on  which  the  class 
is  grounded,  being  a  mere  index  to  an  indennite  number  of  other  dis- 
tinctive attributes.  The  class  horse  is  a  Rind,  because  the  things  which 
agree  in  possessing  the  characters  by  which  we  recognize  a  horse, 
ag^ee  in  a  great  number  of  other  properties  as  we  know,  and  it  cannot 
be  doubted,  in  many  more  than  we  Know.  Animal,  agun,  is  a  Rin4f 
because  no  definition  that  could  be  given  of  the  name  animal  could 
either  exhaust  the  properties  common  to  all  animals,  nor  supply  prem- 
isses from  which  the  remainder  of  those  properties  could  be  inferred. 
But  a  combination  of  properties  which  does  not  rive  evidence  of  the 
existence  of  any  other  independent  peculiarities,  does  not  constitute  a 
Rind.  White  horse,  therefore,  is  not  a  Rind  :  because  horses  which 
agree  in  whiteness,  do  not  agree  in  anything  else,  except  in  the  quaK- 
des  common  to  all  horses,  and  in  whatever  may  be  the  causes  or  effects 
of  that  particular  color. 

On  the  principle  that  there  should  be  a  name  for  everything  which 
we  have  frequent  occasion  to  make  assertions  about,  there  ought  evi- 
dently to  be  a  name  fur  every  Rind ;  for  as  it  is  the  very  nature  of  a 
Kind  that  the  individuals  composing  it  have  an  indefinite  multitude  of 
properties  in  common,  it  follows  that,  if  not  with  our  present  knowl- 
<9dge,  yet  with  that  which  we  may  hereafter  acquire,  the  Rind  is  a 
subject  to  which  there  will  have  to  be  applied  many  predicates.  The 
third  component  element  of  a  philosophical  language,  therefore,  is  that 
there  shall  be  a  name  for  every  Rind.  In  other  words,  there  must 
not  only  be  a  terminology  but  also  a  nomenclature. 
\  The  words  Nomenclature  and  Terminology  are  employed  by  moat 
authors  almost  indiscriminately ;  Mr.  Whewell  being,  as  far  as  I  am 
aware,  the  first  writer  who  has  regularly  assigned  to  the  two  words 
different  meanings.  The  distinction  however  which  he  has  drawn 
between  them  bemo;  a  real  and  an  important  one,  his  example  is  likely 
to  be  followed ;  and  (as  is  apt  to  be  the  case  when  such  innovations  in 
language  are  felicitously  made)  a  vague  sense  of  the  distinction  is  found 
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'to  have  influenced  the  employment  of  the  terms  in  common  practice, 
before  the  expediency  had  been  pointed  out  of  discriminating  them 
nhOosophicaUy,  Every  one  would  say  that  the  reform  effected  by 
Lavoisier  and  Gruyton-Morveau  in  the  language  of  chemistry  consisted 
in  the  introduction  of  a  new  nomenclature,  not  of  a  new  terminology. 
Linear,  lanceolate,  oval,  or  oblong,  serrated,  dentate,  or  crenate  leaves, 
are  expressions  fonning  part  of  me  terminology  of  botany,  while  the 
names  "  Viola  odorata,*'  and  ''  Ulex  europeeus/'  belong  to  its  nomen- 
clature. 

A  nomenclature  may  be  defined,  the  collection  of  the  nunes  of  aH 
the  Kinds  with  which  any  branch  of  knowledge  is  conversant,  or  more 
properly,  of  all  the  lowest  Kinds,  or  infirtuB  »pectes,  those  which  may 
be  subdivided  indeed,  but  not  into  Kinds,  and  which  generally  accord 
with  what  in  natural  history  are  termed  simply  species.  Science 
possesses  two  splendid  examples  of  a  systematic  nomenclature ;  diat 
of  plants  and  animals^  conatructed  by  Lmnssus  and  his  successors,  and 
that  of  chemistry,  which  we  owe  to  the  illustrious  eroup  of  chemists 
who  flourished  in  France  towards  the  close  of  the  eighteenth  century. 
In  these  two  departments,  not  only  has  every  known  species,  or  lowest 
Kind,  a  name  assigrned  to  it,  but  when  new  lowest  Kinds  are  discovered, 
names  are  at  once  given  to  theiin  upon  an  uniform  principle.  In  othet 
sciences  the  nomenclature  is  not  at  present  constructed  upon  any  sys- 
tem, either  because  the  species  to  be  named  are  not  numerous  enough 
to  require  onie  (as  in  geometry  for  example),  or  because  no  one  has 
yet  suggested  a  suitable  principle  for  such  a  system,  as  in  mineralogy ; 
m  which  the  want  of  a  scientifically  constructed  nomenclature  is  now 
the  principal  cause  which  retards  the  progress  of  the  science. 

.  §  5.  A.  word  .which  carries  on  its  face  that  it  belongs  to  a  nomen- 
clature, seems  at  first  sight  to  differ  fi-om  other  concrete  general  names 
in  thi&^-that  its  meaning  does  not  reside  in  its  connotation,  in  the 
attributes  implied  in  it,  but  in  its  denots^n,  that  is,  in  the  particular 
croup  of  things  which  it  is  appointed  to  designate ;  and  cannot,  there- 
fore, oe  unfolded  by  means  ofa  definition,  but  must  be  made  known  in 
another  way.  Mr.  Whewell^  seems  to  incline  to  this  opinion,  which, 
however,  appears  to  me  erroneous.  Words  belonging  to  a  nomencla- 
ture differ,  I  conceive,  firom  other  words  mainly  in  mis,  that  besides 
the  ordinary  connotation,  they  have  a  peculiar  one  of  their  own ; 
besides  connoting  certun  attributes,  they  also  connote  that  those  attri- 
butes are  distinctive  of  a  Kind.  The  term  "  peroxide  of  iron,"  for 
example,  belonging  by  its  form,  to  the  systematic  nomenclature  of 
chemistry,  bears  npon  its  face  that  it  is  the  name  of  a  peculiar  Kind 
of  substance.  It  moreover  connotes,  like  the  name  of  any  other  class, 
some  portion  of  the  properties  common  to  the  class;  in  this  instance 
the  property  of  being  a  compound  of  iron  and  the  largest  dose  of  oxygen 
with  which  iron  will  combine.  These  two  things,  the  fact  of  being 
such  a  compound,  and  the  fkct  of  being  a  Kind,  constitute  the  conno- 
tation of  the  name  peroxide  c^  iron.  When  we  say  of  the  substance 
before  us,  that  it  is  the  peroxide  of  iron,  we  hereby  assert,  first,  that 
it  is  a  compound  of  iron  and  a  maximum  of  oxygen,  and  next,  that  die 
substance  so  composed  is  a  peculiar  Kind  of  substance. 

Now,  this  second  part  oT  the  connotation  of  any  worA  belonging  to 
a  nomenclature  is  as  essendal  a  portion  of  il»  meaning  as  die  fixBt  pot. 
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while  the  definhioii  eaa  only  dedoDotha  first:  sad  hence  die  appear- 
aoce  that  the  s^;nifieatioB  of  aoch  tenns  canaot  he  conveyed  by  a 
definition:  which  appearance,  however,  is  fiUacioua.  The  name  Viola 
odorata  denotes  a  Kind,  of  which  a  ceitain  nnniber  of  charaetera, 
sufficient  to  distinguish  it,  are  eaonciated  m  botanical  works.  This 
enumeration  of  eharaoCers  is  swel v,  as  in  other  cases,  a  definition  of  the 
name.  No,  say  some,  it  is  not  a  definition,  for  the  name  Viola  odorata 
-does  not  mean  those  characters;  it  means  that  particuhar  group  of 
plants,  and  the  characters  are  selected  fix)m  among  a  much  greater 
number,  merely  as  marks  by  wUch  to  recognise  the  group.  By  no 
means,  I  reply ;  the  name  does  not  mean  that  group,  wt  it  would  be 
applied  to  that  group  no  longer  than  while  the  group  is  b^eved  to  be 
an  infima  species;  if  it  were  to  be  discovered  that  several  distinct 
Kinds  have  been  confounded  under  this  one  name,  no  one  would  any 
longer  apply  the  name  Viola  odorata  to  die  whole  of  the  group,  but 
would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kinds  conteuned 
therdn.  What  is  imperative,  therefore,  is  not  that  the  name  shall  de* 
note  one  particular  ccHlection  of  objects,  but  that  it  shall  denote  a  Kind, 
and  a  lowest  Kind.  The  form  of  dhe  name  dedares  that,  happen  what 
will,  it  is  to  denote  an  infima  species;  and  lihat,  therefore,  the  proper* 
ties  which  it  connotes,  and  which  are  expressed  in  the  definition,  are 
to  be  connoted  by  it  no  longer  dian  while  we  continue  to  believe  that 
lihose  properties,  when  finind  together,  indicate  a  Kitid,  and  that  the 
whole  of  mem  are  fiiund  in  no  more  than  one  Kind. 

With  the  addition  of  this  peculiar  connotation,  implied  in  the  form 
of  every  word  which  belongs  to  a  systematic  notnenclature ;  the  set  of 
characters  which  is  employed  to  discriminate  each  Kind  from  all  other 
Kinds  (and  which  is  a  real  definition)  constitutes  as  completely  as  in 
any  other  ease  the  whole  meaning  of  the  term.  It  is  no  objection  to 
say  that  (as  is  often  die  case  in  natural  history),  the  set  of  characters 
may  be  changed,  and  another  substituted  as  being  better  suited  for  the 
purpose  of  mstinction,  while  the  word,  stifl  continuing  to  denote  the 
same  ^roup  of  things,  is  not  considered  to  have  changed  its  meaning. 
For  dus  is  no  more  than  may  happen  in  die  case  of  any  other  general 
name  s  we  may,  in  refotviing  its  connotation,  leave  its  denotation  un- 
touched; and  it  is  generally  desirable  to  do  so.  The  connotadon, 
however,  is  not  die  less  for  t^s  the  re^  meanfaig,  fi)r  we  at  once  apph^ 
the  name  wherever  the  characters  set  down  in  the  definidon  are  found; 
and  that  which  exclusively  guides  us  in  applying  the  term,  must  con- 
stitute its  significadon.  If  we  find,  ooittrary  to  our  previoiis  beliei^ 
that  the  characters  are  not  peculiar  to  one.  species,  we  cease  to  use  the 
term  coextensively  with  the  characters;  but  then  it  is  because  the 
other  portion  of  the  connotation  fails ;  the  condidon  that  the  class  must 
be  a  Kind.  The  connotation,  therefore,  is  still  die  meaning ;  the  set 
of  desciipdve  characters  is  a  true  definidon :  and  the  meaning  is  un- 
folded, not  indeed  (as  in  odier  cases)  by  die  definition  alone,  but  by 
the  ddfinid<m  and  the  form  of  die  word  taken  togedier. 

§  6.  We  have  now  analyzed  what  is  inqpKed  in  the  two  principal 
requisites  of  a  philosophical  kn^age ;  fiwt,  precision  or  definiteness, 
and  secondly,  completeness.  Any  further  remarks  on  the  mode  of 
oonstmediig  a  uomanelatare  must  be  deferred  until  we  treat  of  Olassi* 
fieadons  d^  node  of  naming  die  Kinds  of  things  being  necessarily 
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Buboordinate  to  the  mode  of  anrMigiiig  those  Kinck  into  larger  clafl8e& 
With  respect  to  the  minor  reqiusites  of  Terminology,  some  of  them 
are  well  stated  and  eo^piously  illustrated  in  the  "Aphorisms  on  the 
LangMage  of  Seience/'  included  in  Mr.  Whewell^  PkiUsophy  ofth€ 
IfUlMetive  Science;  These,  as  being  of  secondary  importance  in  the 
pecttliar  point  of  Yiew  of  Logic,  we  shall  leave  the  reader  to  seek  in 
Mr*  Whewell'a  paffes»  and  shall  confine  our  own  observations  to  one 
more  quality^  which,  next  to  the  two  already  treated  of,  iqypears  to  be 
the  most  valuable  which  the  language  of  science  can  possess*  Of  this 
quality  a  general  notion  may  be  conveyed  by  the  following  aphorism : 

Whenever  the  natuse  of  the  subject  permits  o«r  reasoning  process 
to  be^  witbcwt  danger,  carried  on  mechanicaDy,  the  language  should 
be  constructed  oo  as  mechanical  principles  as  possible ;  wmle  in  the 
Ciontraiy  case,  it  should  be  so  constructed  that  there  shall  be  the  greatest 
possible  obstikcles  to  a  merely  mechanical  use  of  it. 

I  am  conscious  that  this  maxim  requires  much  explanatkm,  which  I 
shaU  at  once  proceed  to  give.  And  nrat,  as  to  what  is  meant  by  using 
a  language  mechanically.  The  complete  or  extreme  case  of  the  me- 
chanical use  of  language,  is  when  it  is  used  without  any  consciousness 
of  a  meaning,  and  with  only  the  consciousness  of  using  certain  visible 
or  audible  marks  in  conformi^  to  technical  rules  previously  laid  down. 
This  extreme  case  is,  so  fer  as  I  am  aware,  nowhere  reah8red  except 
in  the  figiiaPBs  of  arithmetic  and  the  symbols  of  algebra,  a  language 
unique  in  ks  kind,  and  approaching  aa  nearly  to  perfection,  fbr  the  pinv 
poses  to  which  it  is  destined,  as  can,  perhaps,  be  said  of  any  creation 
€if  the  human  mind.  Its  perfection  consists  in  the  completeness  of  its 
adaptation  to  a  purely  mechanical  uee.  The  symbols  are  mere  coun- 
tera,  without  even  the  semblance  of  a  meamng  apart  from  the  conven- 
tion which  is  renewed  each  time  they  are  emj^oyed,  and  which  is  al- 
tered at  each  leaewal,  tfae  same  B3rmDol  aoi  x  being  used  on  different 
occasions  to  represent  things  which  (except  that,  like  all^  things,  they 
are  sidbptible  of  being  numbered)  have  no  property  in  common. 
There  is  nothing,  therefore,  to  distract  the  mind  m>m  the  set  of  mechani* 
cal  operations  whic)^  are  to  be  performed  upon  the  symbols,  such  as 
squaring  both  sides  of  the  equation,  multiplying  or  dividing  by  the 
same  or  by  equivalent  symbols,  and  so  forth.  Each  of  diera  opera- 
tLODB,  it  is  true,  corresponds  to  a  syllogism ;  represents  one  step  c^  a 
ratiocination  relating  not  to  the  symbols,  but  to  the  things  si^ified  by 
them.  But  as  it  has  been  found  practicable  to  frame  a  technical  form, 
by  confomfin^  to  which  we  can  make  sure  of  hiding  the  conclusion  of 
the  ratiocination,  our  end  can  be  completely  attained  without  our  ^ver 
thinking  of  anything  but  the  symbols.  Being  thus  intended  to  work 
merely  as  mechanism,  they  have  the  Qualities  which  mechanism  ought 
to  have.  They  are  of  the  leiG0t  |>oS8ible  bulk,  so  that  they  take  up 
scarcely  any  room,  and  waste  no  time  in  their  manipulation  $  they  are 
compact,  and  fit  so  closely  together  that  the  eye  can  take  in  the  whole 
at  once  of  almost  every  operation  which  they  are  employed  to  perform. 
These  admirable  properties  of  the  symbolical  language  of  mathe- 
matics have  made  so  strong  an  impression  on  the  minds  of  many  phi- 
losophers, ae  to  have  led  them  to  consider  the  symbolical  language  in 
quesiien  as  liie  ideal  type  of  philosophical  language  generally ;  to 
think  that  names  in  general,  or  (as  they  are  fond  of  calling  them)  signs, 
we  fitted  tm  die  purposes  of  thought  in  proportion  as  they  can  be 
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made  to  approximate  to  the  compadneas,  the  endxe  umneaningiieeB, 
and  the  capability  of  being  tiaed  aa  oonntera  without  a  thought  of  what 
they  represent,  which  are  characteristic  of  the  a  and  h,  the  x  and  y,  of 
algebra.  This  notion  has  led  to  sanguine  views  of  the  acceleration  of 
the  progress  of  science  by  means  wmch,  as  I  conceive,  cannot  poasi* 
bly  conduce  to  that  end,  and  forms  part  of  that  exaggerated  estimate 
of  the  influence  of  signs,  which  has  contributed  in  no  small  degree  to 
prevent  the  real  laws  of  our  intellectual  operations  from  being  kept  in 
view,  or  even  rightly  undentood. 

In  the  first  place,  a  set  of  signs  by  which  we  reason  without  con- 
sciousness of  tneir  meaning,  can  be  serviceable,  at  most,  only  in  our 
deductive  operations.  In  our  direct  inductions  we  cannot  for  a  mo- 
ment dispense  with  a  distinct  mental  image  of  the  phenomena,  since 
the  whole  operation  turns  upon  a  perception  of  the  particulars  in  which 
those  phenomena  agree  and  difl»r.  ]But,  further,  this  reasoning  by 
counters  is  only  suitable  to  a  very  limited  portion  even  of  our  deduc- 
tive processes.  In  our  reasonings  respecting  numbers,  the  only  gen* 
oral  principles  which  we  ever  have  occasion  to  introduce,  are  these, 
Things  wluch  are  equal  to  the  same  thing  are  equal  to  one  another, 
and  The  sums  or  differences  of  equal  things  are  equal ;  with  their  ' 
various  corollaries.  Not  onl^  can  no  hesitation  ever  arise  respecting 
the  applicability  of  these  principles,  since  they  are  true  of  all  mag- 
nitudes whatever ;  but  every  possible  application,  of  which  thej  are 
susceptible,  may  be  reduced  to  a  technical  rule ;  such  as,  in  fact,  the 
rules  of  the  calculus  are.  But  if  the  symbols  represent  any  other 
things  than  mere  numbers,  let  us  say  even  straight  or  curve  Jines,  we 
have  then  to  apply  theorems  of  geometry  not  true  of  all  lines  without 
exception,  and  to  select  those  which  are  true  of  the  lines  we  are  rea- 
soning about.  And  how  can  we  do  this  unless  we  keep  completely  in 
mind  what  particular  lines  these  are  1  Since  additionsl  geometrical 
truths  may  be  introduced  into  the  ratiocination  in  any  itage  of  its  pro- 
gress, we  cannot  sufier  ourselves,  during  even  the  smallest  pAt  of  it, 
to  use  the  names  mechanically  (as  we  use  algebraical  symbols)  widiout 
an  image  annexed  to  them.  It  is  only  after  ascertaining  that  the  so- 
lution of  a  question  concerning  lines  can  be  ma(2e  to  depend  upon  a 
previous  question  concerning  numbers,  or  in  other  words  afler  the 
question  has  been  (to  speak  technically)  reduced  to  an  equation,  that 
the  unmeaning  signs  become  available,  and  that  the  nature  of  the  facts 
themselves  to  which  the  investigation  relates  can  be  dismissed  from 
the  mind.  Up  to  the  establishment  of  the  equation,  the  lai^age  in 
which  mathematicians  carry  on  their  reasoning  does  not  differ  in  char^ 
acter  from  that  employed  by  close  reasoners  on  any  other  kind  of 
subject. 

I  do  not  deny  that  eveiy  correct  ratiocination,  when  thrown  into  the 
syllogistic  shape,  is  conclusive  from  the  mere  fonn  of  the  expression,, 
provided  none  of  the  terms  used  be  ambiguous;  and  this  is  one  of  the 
circumstances  which  have  led  some  philosophers  to  think  that  if  all 
names  were  so  judiciously  constructed  and  so  care&Uy  defined  as  not 
to  admit  of  any  ambiguity,  the  improvement  thus  made  in  langruage 
would  not  only  give  to  the  conclusions  of  every  deductive  science  the 
same  certainty  with  those  of  mathematics,  but  would  reduce  all  reas<m- 
ings  to  the  application  of  a  technical  form,  and  enable  their  <Kmclu- 
siveneas  to  be  rationally  assented  to  after  a  merely  mechanitftal  pro- 
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cess,  as  is  undoubtedly  the  case  in  algebra.  But,  if  we  except  geom^ 
etry,  the  conclusions  of  which  are  already  as  certain  and  exact  as  they 
can  be  made,  there  is  no  science  but  that  of  number,  in  which  the  prac- 
tical validity  of  a  reasoning  can  be  apparent  to  any  person  who  has 
looked  only  at  the  form  of  the  process.  Whoeyer  has  assented  to  all 
that  was  said  in  the  last  Book  concerning  the  case  of  the  Compositioii 
of  Causes,  and  the  still  stronger  case  of  the  entire  supersession  of  one 
set  of  laws  by  another,  is  aware  that  geometry  and  algebra  are  the 
only  sciences  of  which  the  propositions  are  categorically  true:  the 
general  propositions  of  all  other  sciences  are  true  only  hypotheticaUy, 
iwpposing  that  no  counteracting  cause  happens  to  interfere.  A  con* 
elusion,  Sierefore,  however  correctly  deduced,  in  point  <^  form,  from 
admitted  laws  of  nature,  will  have  no  other  than  a  hypothetical  cer- 
tainty. At  every  step  we  must  assure  ourselves  that  no  other  law  of 
nature  has  superseded,  or  intermingled  its  operation  with,  those  which 
are  the  premisses  of  the  reasoning ;  and  how  can  this  be  done  by 
merely  looking  at  the  words  1  We  must  not  only  be  constantly  think- 
ing of  the  phenomena  themselves,  but  we  must  be  constantly  looking 
at  them;  making  ourselves  acquainted  with  the  peculiarities  of  every 
case  to  which  ;ive  attempt  to  apply  our  general  principlee. 

The  algebrsuc  notatipn,  viewed  as  a  philosopnical  language,  is  per- 
fect in  its  adaptation  to  the  subjects  for  which  it  is  commonly  employed, 
namely  those  of  which  the  investigations  have  already  been  reduced 
to  the  ascertainment  of  a  relation  between  numbers.  But,  admirable 
as  it  is  for  its  own  purpose,  the  properties  by  which  it  is  rendered  such 
are  so  far  from  constituting  it  the  ideal  model  of  philosophical  language 
in  general,  that  the  more  nearly  the  language  of  any  other  branch  of 
science  approaches  to  it,  the  less  fit  that  language  is  for  its  own  proper 
functions.  On  all  other  subjects,  instead  of  contrivances  to  prevent 
our  attention  from  being  distracted  by  thinking  of  the  meaning  of  our 
signs,  we  require  contrivances  to  make  it  impossible  that  we  should 
ever  lose  sight  of  that  meaning  even  for  an  instant. 

With  this  view,  as  much  meaning  as  possible  should  be  thrown  into 
the  formation  of  the  word  itself;  the  aids  of  derivation  and  analogy 
being  made  available  to  keep  alive  a  consciousness  of  all  that  is  signi- 
fied by  it.  In  this  respect  those  languages  have  an  immense  advantage 
which  form  their  compounds  and  derivatives  from  native  roots,  like 
the  German,  and  not  from  those  of  a  foreign  or  a  dead  language,  as  is 
so  much  the  case  with  English^  French,  and  Italian :  and  tUie  best  are 
those  which  form  them  according  to  fixed  analogies,  corresponding  to 
the  relations  between  the  ideas  to  be  expressed.  All  languages  do 
this  more  or  leas,  but  especially,  among  modem  European  laneuages, 
the  German  :  while  even  that  is  inferior  to  the  Greek,  in  which  the 
relation  between  the  meaning  of  a  derivative  word  and  that  c^its  prim- 
itive, is  in  general  clearly  marked  by  its  mode  ef  formation ;  except  in 
the  case  of  words  confounded  with  prepositions,  which,  it  must  be 
acknowledged,  are  often,  in  both  those  languages,  extremely  anomalous. 
But  •  all  that  can  be  done,  by  the  mode  of  constructing  words,  to 
prevent  them  from  degenerating  into  sounds  passing  through  the  mind 
without  any  distinct  apprehension  of  what  they  signify,  is  fiur  too  litde 
for  the  necessity  of  the  case.  Words,  however  well  constructed  origi- 
nally, are  always  tending,  like  coins,  to  have  their  inscription  worn  off 
by  passing  from  biand  to  band;  and  the  only  possible  moide  of  reviving 
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it  10  to  be  ever  tiampixig  it  afresbi  by  Uving  in  the  bafntual  contempla- 
tioA  of  tbe  phenomena  themselves,  Bsnd  not  renting  m  our  feittih'anty 
with  the  words  that  express  theiti.  If  anv  one,  having  possessed  him- 
self of  the  ktwB  of  phenomena  as  recorded  in  words,  whether  delivered 
to  him  originailly  by  others  or  even  found  out  by  himseff,  is  content 
from  thenceforth  to  live  in  the  midst  of  these  fonnulee,  to  think  exclu- 
sively of  them,  and  of  applying  them  to  cases  as  they  arise,  without 
keeping  up  his  acquaintance  with  the  realities  from  which  these  laws 
were  collected-^not  only  will  he  continually  fail  in  his  practical  efforts, 
because  he  will  apply  lus  formulas  without  duly  consideruig  whether, 
in  this  case  and  in  Uiat,  other  laws  of  nature  do  not  modify  or  suner* 
sede  them ;  but  the  formuleB  themselves  wiH  progressively  lose  tiieir 
meaning  to  him,  and  he  will  cease  at  last  even  t^  be  capable  of  recog- 
nizing wi£h  certainty  whether  a  case  falls  within  the  contemnlation  of 
his  fonauia  or  not.  It  is,  in  short,  as  necessary,  on  sll  suojects  not 
mathematical,  that  the  things  on  which  we  reason  should  be  conceived 
by  us  in  the  concrete,  and  '*  clothed  in  circumstances,''  as  it  is  in  alge- 
m,  that  we  should  keep  all  individualizing  pecufiaritieB  sedulously  out 
of  view* 

With  this  remark  we  shaU  close  our  obsenrafione  on  the  Philosophy 
ef  Language. 


CHAPTER  Vn- 

OF  CLASSIFICATION*  AS  SUBSmiABT  TO  IHDUOnolf. 

§  1.  Troui  is,  as  we  have  frequently  remarked  in  tids  work,  a  elassi* 
fication  of  things,  which  is  inseparable  from  the  fhct  of  givine  them 
general  names.  Every  name  which  connoteB  an  attribute,  divides,  by 
that  very  fact,  all  things  whatever  into  two  dasses,  those  which  have 
the  attribute  and  those  which  have  not ;  tlpose  of  which  the  name  can 
be  predicated,  and  those  of  which  it  cannot.  And  the  division  thus 
maae  is  not  merely  a  division  of  such  tluags  as  actually  exist,  or  are 
knovni  to  exists  but  of  all  such  as  may  hereafter  be  ^covered,  and 
even  of  all  such  as  can  be  imagined. 

On  this  land  of  Classification  we  have  notinng  CO  add  to  what  has 
previously  been  said.  The  Classification  vrhich  requires  to  be  dis- 
cussed as  a  separate  act  of  the  mind,  is  altoffether  different.  In  the 
one,  the  arrangement  of  objects  in  croups,  dnd  distribution  of  them  into 
compartments,  is  a  mere  incidental  effect  consequent  upon  the  use  of 
names  given  for  another  purpose,  namely,  that  of  simply  expressing 
some  of  their  qualities.  In  the  other,  the  arransfement  and  distribution 
•re  the  main  object,  and  the  naming  is  seconaaxy  to,  and  purposely 
conforms  itself  to,  instead  of  governing,  that  more  important  operation. 

Classification,  thus  regarded,  is  a  contrivance  ibt  the  best  possible 
ordering  of  the  ideas  of  objects  in  our  minds ;  for  causing  the  ideas  to 
accompany  or  succeed  one  another  in  such  a  way  as  shaH  give  us  the 
neatest  command  over  our  knowledge  alre«idy  acquirsd,  and  lead  most 
dhrecdy  to  the  acquisition  of  more.     The  general  problon  of  Classifi- 
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oatioo,  in  reference  to  thesis  puzposee,  maj  be  stated  as  f<^Qows :  To 
provide  that  things  shall  be  thoaght  of  in  sndi  groups,  and  those  grouM 
in  such  an  order,  as  will  best  conduce  to  the  remembrance  and  to  tne 
aacertainment  of  their  laws. 

*  Classification  thus  considered,  differa  from  classification  in  the  wider 
tonse»  in  having  reference  to  real  objects  exclusively,  and  not  to  all 
that  are  imaginable :  its  object  bping  the  due  coordination  in  our  minds 
of  those  thingB  only,  with  the  properties  of  which  we  have  actually 
occasi<xi  to  make  ourselves  acquainted.  But  on  the  other  hand  it  em- 
braces aU  reaUy  existing  objects.  We  cannot  constitute  any  one  class 
properly,  except  in  reference  to  a  general  division  of  the  whole  of 
nature;  we  cannot  determine  the  group  in  which  any  one  object  can 
most  conveniently  be  placed,  without  taking  into  consideration  all  the 
varieties  of  existing  objects,  i^  at  least  which  hsve  any  degree  of  afiinity 
with  it  No  one  femily  of  plants  or  animals  could  have  l^n  rationally 
constituted,  except  as  part  of  a  systematic  arrangement  of  all  plants  or 
animals;  nor  could  such  a  general  arrangement  have  been  properly 
made,  without  first  determimng  the  exact  place  c^  plants  and  annnafc 
in  a  general  division  of  nature. 

The  theory  of  scientific  classification,  in  its  most  general  aspect,  is 
now  very  well  understood,  owing  chiefly  to  the  labors  of  the  disdn- 
euished  naturalists  to  whom  science  is  indebted  for  what  are  called 
Natural  Arrangements  or  Classifications,  especially  of  the  organized 
world.  Mr.  Whewell,  in  his  PhUotophy  of  the  Inductive  ScienceSf  has 
systematized  a  portion  of  the  geneiul  logical  principles  which  diese 
Classifications  exemplify ;  and  this  has  been  still  mor^  completely  done 
by  M.  Comte,  whose  view  of  the  philosophy  of  dassificaUon,  in  the 
third  volume  of  his  g^eat  work,  is  the  most  complete  with  which  I  am 
acquainted. 

§  2.  There  is  no  property  of  objects  which  may  not  be  taken,  if  we 
please,  as  the  feundation  for  a  classification  or  mental  grouping  of 
those  objects ;  and  in  our  first  attempts  we  are  likely  to  select  for  that 
purpose  properties  which  are  simple,  easily  conceived,  and  perceptible 
on  a  first  view,  without  any  previous  process  of  thought.  Thus  Tour- 
nefort's  arrangement  of  plants  was  founded  on  the  shape  and  divisions 
of  the  corolla;  and  that  which  is  commonly  called  the  Linnssan  (though 
Linn»us  also  suggested  another  and  more  scientific  arrangement)  was 
grounded  chiefly  upon  the  number  of  the  stamens  and  pistils. 

But  these  classifications,  which  are  at  first  recommended  by  the 
facility  they  afford  of  ascertaining  to  what  class  any  individual  belongs, 
are  seldom  much  adapted  to  the  ends  of  that  Classification  which  is 
the  subject  of  our  present  remarks.  The  Linniaaan  arrangement  an- 
swers me  purpose  of  making  us  think  together  of  all  thesis  kinds  of 
plants  which  possess  the  same  number  of  stamens  and  pistils ;  but  to 
think  of  them  in  that  manner  is  of  little  use,  since  we  seldom  have 
anything  to  affirm  in  common  of  the  plants  which  have  a  given  number 
of  stamens  and  pistils.  If  plants  of  the  class  Pentandria,  order  Mono- 
fjmtif  agreed  in  any  other  properties,  the  habit  of  thinking  and  speak* 
ing  of  the  plants  under  a  common  designation  would  conduce  to  our 
remembering  those  common  properties  so  far  as  ihey  were  ascertained, 
and  would  dispose  us  to  be  on  the  look-out  for  such  of  them  as  are  not 
yet  known.  Bui  since  this  is  not  the  casoi  the  only  purpose  of  thoo^ 
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mbiih  the  LiaiiBi&  elMsi^cstimi  mtvob  4b  Aat  of  cmnitig  «s  to  i^ 
»>iinber/bettor  than  we  ahcmld  otlierwue  1»t«  iloiie,  the  tixa/A  mmsber 
fnf  stament  and  pmb  of  every  spedea  of  pleoto.  Now»  ae  Uae  piop- 
eity  is  of  little  impoitance  or  interest,  the  reaeBBbeiiDg  k  widi  any 
partknkr  accwftcy  is  of  no  moneoL  And  inaankiieh  as,  by  habsta^y 
ffainking  of  nlants  is  those  giovps,  we  are  pgevented  fiom  habite«ny 
thinking  of  them  injmiqis  which  have  a  neater  nmnber  of  properties 
in  common,  the  eroct  of  snch  a  dassiication,  when  systemracally 
adhered  to,  upon  oar  habits  of  thongiit,  most  be  regaided  as  nis- 
chteroiis. 

The  ends  of  scientific  dassifieation  aie  best  aaswered,  when  the 
objects  are  formed  into  groaps  lespeeting  which  a  greater  number  of 
general  propositions  can  be  made,  and  dioae  proposmone  more  impor- 
tant, than  conld  be  made  respecting  any  other  groups  into  which  the 
same  things  could  be  distribated*  The  propeittea,  therafore,  according 
10  whidi  objects  are  classified,  ahonld,  if  possible,  be  those  which  are 
eanses  «f  many  other  properties ;  or  at  any  rate,  which  are  saze  merits 
of  them.  Oanses  are  prmrable,  both  as  being  die  surest  and  most 
direct  of  marks,  and  as  being  themselyes  the  properties  upon  which  it 
is  of  most  vse  dmt  omr  attention  should  be  stnmgly  fixed.  Bat  the 
property  which  is  the  cause  of  the  dnef  peoaii«rities  of  a  elass,  is 
QD^Ktunately  seldom  fitted  to  serre  also  as  the  diagnostic  of  the  class. 
Instead  of  the  cause,  we  must  generally  select  some  of  its  more  pnom- 
inent  effects,  which-may  senre  as  marks  of  the  other  effects  and  of  ^e 
cause  itself. 

A  dassification  ihtis  fimned  is  properly  sdentific  or  philosophical, 
and  is  commonly  called  a  Natural,  in  coBM;nidistinetioR  to  a  Technical 
or  Artificial,  clflesificatiott  or  arrangement.  The  ptease  Natural  Clas- 
sification seems  most  peculiariv  appropriate  to  sudi  arrangements  as 
correspond,  in  the  groups  which  they  form,  to  the  spontaneous  tenden- 
des  ot  the  mind,  wf  placing  together  the  ofajeeta  meat  dnriisr  in  their 
general  aspect;  in  omositiott  to  those  technical  systems  which,  ar- 
raaring  things  accorauig  to  their  agreement  in  some  drcuraatance 
arbitnffily  selected,  often  throw  into  the  same  group  objects  which  in 
the  general  aggregate  of  their  ^yroperties  preeent  no  nsemblance,  and 
into  different  nid  remote  groups,  others  which  have  the  dosest  simi- 
larity. It  is  one  of  the  most  ^sHd  recommettdatioBS  of  any  dassiftca- 
tion  to  the  dmracter  i^  a  sdentific  one,  diet  it  shaU  be  a  natural 
classification  in  this  sense  also;  far  the  test  of  its  sdentific  character  is 
the  number  ^id  importance  of  the  properties  which  can  be  asserted  in 
conamon  of  all  olijeeta  isdoded  in  a  group ;  and  properties  on  which 
the  general  aspect  of  the  things  depends,  ate,  if  only  on  that  ground, 
important,  as  wdl  as,  in  most  cases,  numerous  But,  though  a  strong 
recommendation,  this  ebcumstance  is  not  a  9me  quA  wm;  since  the 
more  obvious  ptop^ties  of  things  may  be  of  trifling  impottanee  com- 
pared with  others  that  are  not  obvious.  I  hove  seen  it  mentioned  as  a 
great  absurdity  in  die  Limuean  dasnfication,  that  it  places  (whidi  by 
the  way  it  dees  not)  the  violet  by  the  side  of  the  oak :  it  certainly  dis- 
severs natural  afiinities,  and  brings  together  things  quite  as  unlike  as 
the  oak  and  the  violet  are.  But  the  difference,  apparently  so  wide, 
which  renders  the.iuxtaposhion  of  diose  two  vegetaUes  so  suitable  an 
flkntration  of  a  bad  arrangement,  depends,  to  the  oornmon  eye,  mainly 
ap^  mere  siajs  a|id  taotture;  now  if  we  made  it  our  atody  to  adopt 
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die  ehynifiefltioa  y/AAc\k  w4>VLli  mt^^  the  least  peril  of  similar  rap- 
prochemei^i  we  slioiild  retnrti  to  the  obsolete  ctivision  into  trees,  shrubs, 
and  herbs,  which  although  of  primary  importance  with  regard  to  mere- 
general  asped,  ^et  (compared  eVen  widi  so  petty  and  nnobrious  a  dis- 
tuKtioD  as  lAat  i«co  dkleotyledeiiei  ttod  monococyledones)  answers  to  so 
few  dMenmces  ia  the  o&er  pi^dpefties  of  plants,  that  a  classifications 
founded  on  k  (indepeadesitty  m  l2ie  indistiactness  of  the  lines  of 
demarkatkn,)  would  be  as  completely  artificial  and  technical  as  the' 
Linnssan* 

Our  natm«l  groups,  therefore,  must  dien  be  founded  not  upon  ther 
obTions,  but  upon  Che  unobvioua  properties  of  tMn^,  when  these  are  of 
greater  importance.  But  in  such  cases  it  is  essential  that  there  should 
be  some  other  property  or  set  of  properties,  more  readily  recognizable 
by  the  obsenrer,  which  coexist  wuh,  and  may  be  receiyed  as  marks  of, 
the  properties  whioh  are  the  reid  groundwork  of  the  classification.  A 
natural  arrangement,  for'  example,  6i  animals,  must  be  founded  in  the 
main  upon  their  internal  structure,  but  (as  M.  Oomte  Justlr  remarks)  it 
would  be  absurd  that  we  should  not  be  able  to  determme  the  eenus  and 

E*es  of  an  animal  wilAieut  first  kifiing  it.  On  this  ground,  M.  Comte 
the  preference,  among  aoological  classifications,  to  that  of  M.  de 
iville,  founded  upon  the  differences  in  the  external  integuments ; 
differences  which  correspond,  much  more  accurately  than  might  be  sup- 
posed, to  the  really  importasit  Tscrietied,  both  in  the  other  parts  of  the 
structure,  and  in  tibe  habits  and  history  of  the  animds. 

This  shows^  more  stroi^y  than  ever,  how  extensiye  a  knowledge  of 
the  properties  of  objects  is  necessary  for  mddng  a  good  classification 
of  them.  And  as  it  is  one  of  the  uses  of  such  a  classification  that  by 
drawing  attention  to  the  properties  on  which  it  is  founded,  and  which 
if  the  cMssification  be  good  are  mai^  of  many  others,  it  facilitates  the 
dBscovery  of  those  otibers ;  we  see  in  vvhax:  manner  our  knowledge  of 
ddngs,  and  our  classification  of  them,  tend  mutually  and  indefinitely  to 
the  improvement  of  one  another. 

We  said  just  now  that  the  dassification  of  objects  should  follow 
those  of  their  properties  which  indicate  not  only  Uie  most  numerous, 
but  also  the  most  important  peculiarities.  What  is  here  meant  by 
importsmce  ?  It  has  reference  to  the  particular  end  in  view:  and  the 
same  objects,  therefore,  may  admit  with  propriety  of  several  different 
classifications.  Each  science  or  art  forms  its  classification  of  things 
according  to  die  properties  which  fell  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accomplish  its  peculiar  prac-' 
tical  ends.  A  former  does  not  divide  plants,  like  a  botanist,  into 
dicotyledonous  and  monocotyledonous,  but  into  useful  plants  and  weeds. 
A  geologist  divides  fiMsils,  not,  like  a  zoologist,  into  families  correspon- 
ding to  Siose  of  Kvtng  species,  but  into  fi^mils  of  the  secondary  and  of 
the  tertiary  periods,  above  the  coal  and  below  the  coal,  &c.  Whales 
are  or  are  not  fish,  accordin^o  the  purpose  for  which  we  are  consider- 
ing them.  *'  If  we  are  speaking  of  the  internal  structure  and  physiology 
of  the  animal,  we  must  not  cidl  them  fish ;  for  in  these  respects  they 
deviate  widely  from  fishes ;  they  have  warm  blood,  and  produce  and 
suckle  their  young  as  land  quadrupeds  do.  But  this  Would  not  prevent 
our  speaking  of  the  whale  fishery y  and  calling  such  animals  Jish  on  all 
occasions  connected  with  tins  employment;  for  the  relations  thus  arising^ 
depend  upon  the  animal's  living  in  the  water,  and  being  caught  in  a 
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manner  simflar  to  odiar  fishes.   ▲  plea  that  hnman  la^iv  wUdi  i 

fiflh  do  not  ^ply  to  whales,  would  be  xe|ecled  at  once  by  an  intelligent 


different  classifications  aare  all  good*  for  die  pnzposes  of  their 
Qwn  particular  departnoents  of  knowleoge  or  praetioe.  But  when  ¥Pe 
are  studying  objects  not  fi^r  any  special  practical  end»  bat  fisr  the  sake 
of, extending  our  knowledge  of  the  whole  of  their  properties  and  lela- 
tions,  we  must  consider  as  the  most  important  attribules,  those  which 
contribute  most,  either  by  themselves  or  b^  their  effects,  to  render  the. 
things  like  one  another,  and  unlike  other  thmgs ;  which  ffive  to  the  dass 
composed  of  them  the  most  marked  indiyiduali^ ;  whi«A  fill,  as  it  were, 
the  largest  space  in  their  existence,  and  would  most  impress  the  atten* 
tion  of  a  s^ctator  who  knew  all  their  properties  but  was  not  specialhr 
interested  m  any.  Classes  formed  upon  Uiis  principle  may  be  called, 
in  a  more  emphatic  manner  than  any  others,  natural  groups. 

§  3.  On  the  subject  of  these  groups  Mr.  Whewell  lays  down  a  theo- 
ry, grounded  on  an  important  truth,  which  he  has,  in  some  respects, 
expressed  and  illustrated  very  felicitously ;  but  also,  as  it  appears  to 
me,  with  some  admixture  of  error.  It  will  be  advantageous,  lor  both 
these  reasons,  to  extract  the  statement  of  his  doctrine  in  the  very 
words  he  has  used. 

**  Natural  mups,'*  according  to  Mr.  Whewell,t  are  "  given  by 
Type,  not  by  Demiition.*'  And  this  consideration  accounts  for  *'  that 
indefiniteness  and  indecision  which  we  frequently  find  in  the  descrip- 
tions of  such  groups,  and  which  must  appear  so  strange  and  incon- 
sistent to  any  one  who  does  not  suppose  these  descriptions  to  assume 
any  deeper  ground  of  connexion  than  an  arbitrary  choice  of  the 
botanist.  Thus  in  the  family  of  the  rose^^ee,  we  are  told  that  the 
cvulei  are  vety  rarely  erect,  the  MtigtMia  usually  simple.  Of  what 
use,  it  might  be  asked,  can  such  loose  accounts  be  !  To  which  the 
answer  is,  that  they  are  not  inserted  in  order  to  distinguish  the  species, 
but  in  order  to  describe  the  family,  and  the  total  relations  of  the  ovules 
and  the  stigmata  of  the  fiimily  are  better  known  by  this  general  state- 
ment. A  similar  observation  may  be  made  with  regard  to  the  Anom- 
alies of  each  group,  which  occur  so  commonly,  that  Mr.  Lindley,  in  his 
Introduction  to  the  Natural  System  of  Botany,  makes  the  'AnomaUes' 
an  article  in  each  family.  Thus,  part  of  the  character  of  the  Rosacess 
is,  that  they  have  alternate  stipulate  leaves,  and  that  the  albumen  is 
obliterated;  but  yet  in  Loteea,  one  of  the  genera  of  this  family,  the 
stipulsB  are  absent;  and  the  albumen  is  present  in.  another,  Neillia. 
This  implies,  as  we  have  already  seen,  that  the  artificial  character  (or 
diagnosu,  as  Mr.  Lindley  calls  it),  is  imperfect  It  is,  though  very 
neturly,  yet  not  exactly,  commensurate  with  the  natural  group :  and 
hence  in  certain  cases  this  character  is  made  to  yield  to  the  general 
weight  of  natural  affinitieo. 

**  These  views,— of  classes  determined  by  characters  which  cannot 
be  expressed  in  words,— -of  propositions  which  state,  not  what  hap- 
pens in  all  cases,  but  only  usually,—- of  particulars  which  are  included 
m  a  class,  though  they  transgress  the  definition  of  it,  may  probably 

•  Aphorisma  eonoeniing  tbo  litxkguage  of  Science,  in  Mr.  Wbewell'a  PkUMophf  ^  fftc 
hdmetnt  Seitncu,  rol  i.,  p.  lixr. 
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surprise  the  reader.  They  are  so  contrary  to  many  of  the  received 
-opinions  respecting  the  use  of  definitions,  uid  the  nature  of  scientific 
prop>ositions,  that  they  will  probably  appear  to  many  persons  highly 
illogical  and  unphilosophical.  But  a  msposition  to  such  a  judgment 
arises  in  a  great  measure  fiY>m  this,  that  the  mathematical  and 
mathematioo-physical  sciences  have,  in'  a  great  degree,  determined 
men's  views  of  the  general  nature  and  form  of  scientific  truth ;  while 
Natural  History  has  not  yet  had  time  or  opportunity  to  exert  its  due 
influence  upon  the  current  habits  of  philosophizing.  The  apparent 
indefiiiiteness  and  inconsistency  of  the  classifications  and  definitions  of 
Natural  History  belongs,  in  a  far  higher  degree,  to  all  other  except 
mathematical  speculations ;  and  the  modes  in  which  approximations 
to  exact  distinctions  and  general  truths  have  been  maoe  in  Natural 
'History,  may  be  worthy  our  attention,  even  for  the  light  they  throw 
upon  me  best  modes  of  pursuing  trudi  of  all  kinds." 

**  Though  in  a  Natural  group  of  objects  a  definition  can  no  longer 
be  of  any  use  as  a  regulative  principle,  classes  are  not  therefore  tefb 
quite  loose,  veithout  any  certain  standard  or  puide.  The  class  is 
steadily  fixed,  though  not  precisely  limited;  it  is  given,  though  not 
circumscribed;  it  is  determined,  not  by  a  boundary  line  without,  but 
by  a  central  pointwit  hin ;  not  by  what  it  strictly  excludes,  but  by  what  it 
eminendv  includes ;  by  an  example,  not  by  a  precept ;  in  short,  instead 
of  Defimtion  we  have  a  Type  vx  our  director. 

**  A  Type  is  an  example  of  any  class,  for  instance  a  species  of  a 
genus,  which  is  considered  as  eminently  possessins^ the  charactered 
the  class.  All  the  species  which  have  a  greater  affinity  vrith  this  type- 
'species  than  with  any  others,  form  the  genus,  and  are  ranged  about 
it,  deviating  fix>m  it  in  various  directions  and  different  degrees.  Thus 
a  genus  may  consist  of  several  species  which  approach  very  near  the 
type,  and  of  which  the  claim  to  a  place  with  it  is  obvious;  while  there 
may  be  other  species  which  strag^e  further  from  this  central  knot,  and 
which  yet  are  clearly  more  connected  vrith  it  than  with  any  other. 
And  even  if  there  should  be  s<«ie  species  of  which  the  place  is  dubi- 
ous, and  which  appear  to  be  equally  bound  to  two  generic  types;  it  is 
easily  seen  that  this  would  not  destroy  the  reality  of  the  generic 
groups,  any  more  than  the  scattered  trees  of  the  intervening  plain 
prevent  our  speaking  intelligibly  of  the  distinct  forests  of  two  sep- 
arate hills. 

**  The  type-species  oi  every  genus,  the  type-genus  of  every  family, 
is,  then,  one  which  possesses  all  the  characters  and  properties  of  the 
genus  in  a  marked  and  prominent  manner.  The  type  of  the  Rose 
fiunily  has  alternate  stipulate  leaves,  ^unts  the  albumen,  has  the  ovules 
not  erect,  has  the  stigmata  simple,  and  besides  these  features,  which 
diBtingaish  it  from  the  exceptions  or  varieties  of  its  class,  it  has  the 
features  vdiich  make  it  prominent  in  its  class.  It  is  one  of  those  which 
possess  clearly  several  leading  attributes ;  and  thus,  though  we  cannot 
say  of  any  one  genus  that  it  must  be  the  type  of  the  femily,  or  of  any 
one  species  that  it  must  be  the  type  of  the  renus,  we  are  still  not 
wholly  to  seek ;  the  type  must  be  connected  by  many  affinities  with 
most  of  the  others  of  its  group ;  it  must  be  near  the  centre  of  the 
'  crowd  and  not  one  of  the  strag^ers." 

In  this  passage  (the  latter  part  o(  which  especially  I  cannot  help  no- 
ticing as  an  admirable  example  of  philosophic  style,)  Mr.  Whewell 


Digitized  by 


Google 


486  oPBKATioHfi  uamtm^mw  tq  induotioit. 

lias  stated  very  deaiij  uid  foreiblj,  baft  (I  tUnk)  without  nakiag  all 
necessary  distinctions,  one  of  the  principles  of  a  Natural  OanaaficatieiL 
What  tms  principle  is,  what  aiv  its  limits,  iuid  in  what  matmer  Mr. 
Whewell  seems  to  me  to  have  oventepped  them,  win  appear  whim 
we  have  laid  down  another  and  more  nindamental  rule  of  Natural 
Arrangement,  entitled  to  precedency  oyer  that  which  Mr.  Whewd 
has  here  in  view. 

§  4.  The  reader  is  by  this  time  familiar  with  die  genoFal  tivth 
(which  I  restate  scv  often  on  account  of  the  great  eon&sion  in  which  k 
is  commonly  inTolved),  that  there  are  in  naturo  distincti<nis  of  Kind; 
distinctions  not  consisting  in  a  given  number  of  definite  propertiflB^ 
ffiu9  the  effects  which  follow  fix>m  those  propeities,  but  runmng  tbroii^ 
the  whole  nature,  tlnrough  the  attributes  generally,  of  the  tfaingn  so 
distinguished.  Our  knowledge  of  the  properties  of  a  Kind  is  never 
complete.  We  are  always  discovering,  and  expecting  to  discover, 
new  ones.  Where  the  distinction  between  things  is  not  one  of  kind, 
we  expect  to  find  their  properties  alike,  except  where  there  is  some 
reason  for  their  being  difibront.  On  the  contrary,  when  the  disrincrioB 
is  in  kind,  we  expect  to  find  the  properties  different  unless  there  be 
scnne  cause  for  their  being  the  same«  All  knowledge  of  a  Rind  must 
be  obtained  by  observation  and  experiment  upon  the  Kind  itself;  no 
inference  respecting  its  properties  fixmi  the  properties  of  dungs  not 
connected  with  it  by  kind,  goes  for  more  than  the  sort  of  presumption 
usually  characterised  as  an  analogy,  and  generally  in  one  of  its  &mt0r 
d^rees. 

Since  the  common  propeities  of  a  true  Kind,  and  consequently  the 
general  assertions  which  can  be  made  respecting  it,  or  which  are  cei^ 
tain  to  be  made  hereafter  as  our  knowledge  extends,  are  indefibodte  and 
inexhaustible ;  and  since  die  very  first  principle  of  natural  classification 
is  that  of  farming  the  classes  so  that  the  objects  composing  each  may 
have  the  greatest  number  of  propertie9  in  c<mimon;  this  principle 
prescribes  that  every  such  classification  shall  recognise  and  adopt  into 
Itself  all  distinctions  of  Kind,  which  exist  Bmona  the  objects  it  pro- 
fesses to  classify.  To  pass  over  any  distinctions  of  Kind,  and  substitiitB 
definite  distinctions,  wnich,  however  considerable  they  may  be,  do  not 
point  to  ulterior  unknown  differences,  would  be  to  veplace  classes  with 
more  by  classes  with  fewer  attributes  in  common ;  and  would  be  sub- 
v^sive  of  the  Natural  Mediod  of  Classificatioa. 

Accordingly  all  natural  arrangements,  whethw  the  reality  of  the 
distinction  of  Kinds  was  felt  or  not  by  their  framers,  have  bera  led,  by 
the  mere  pursuit  of  their  own  proper  end,  to  conform  themselvep  to 
the  distinctions  of  Kind,  so  fiur  a4  diese  had  been  ascertained  at  the 
time.  The  Species  of  Plants  «e  not  only  real  Kinds,  but  are  prob- 
ably,* all  of  them,  real  lowest  Kinds,  or  Infisass  Species ;  which  if  we 
were  to  subdivide,  as  of  course  it  is  open  to  us  to  do,  info  sub*classes, 

*  I  say  pnbMjf^  not  esitdiilY,  beeauaa  tlyt  it  not  Uie  eoondeiaftiaD  by  vUch  a  botwirt 
determinM  what  tbaU  or  tbaU  not  be  admitted  as  a  species.  In  natural  bistort  tbns 
objects  belong  to  the  same  species,  which  are,  or  consistently  with  experience  might  hsTo 
been,  prodocad  from  the  same  stock.  But  this  distinction  in  most,  and  pTobabiy  ia  sO 
cases,  happily  accords  with  the  other.  It  seems  to  be  a  law  of  physiology,  that  aain^ 
and  plants  do  really,  in  the  philosophical  as  well  as  the  popular  sense,  propsgate  their  kind ; 
'  transmitting  to  their  descendants  all  the  distinctions  m  Kind  (down  to  tae  most  spodil « 
lowest  Kind),  which  they  themselves  ] 
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the  ji^bdivlsioii  would  noceaoaiiljr  be  iMnrfod  im^ 

not  pointing  (apait  from  what  may  be  known  cii  their  cauMS  or  e&oto) 

to  any  diiTerence  beyond  tfaemselveB. 

In  so  far  aa  the  aatui«l  damification  is  grounded  upon  coal  Kind«^ 
its  groups  are  certainly  not  conventional ;  Mr.  WheweU  is  quite  right 
in  affimnng  that  they  do  not  depend  upon  an  arlntna-y  ohoioe  of  the 
naturalist.  But  it  does  not  folk>w,  nor,  I  ooBoeiTe^  ia  is  tme,  thai 
these  classes  are  determined  by  a  type*  and  not  bv  characteca.  To 
determine  them  by  a  type  would  be  ^a  sure  a  way  of  missing  the  Ki«dt 
as  if  we  were  to  select  a  set  of  chamctecs  arbkrarily.  They  are  decm> 
mined  by  charaoteiv,  but  which  are  not  arbitrary.  The  problem  is,  to 
£nd  a  few  definite  characters  which  point  to  Ihe  mnhitade  of  indefiniss 
ones.  Kinds  are  Classes  between  which  theie  is  an  impassible  bar- 
rier ;  and  what  we  have  to  seek  is»  mariu  whereby  we  may  determine 
on  which  side  of  the  barrier  an  object  takes  its  place.  The  eharaotevs 
which  will  best  do  this  are  what  should  be  chosen  :  if  they  aie  also 
important  in  themselves,  so  much  the  better.  When  we  have  selected 
the  characters,  we  parcel  out  the  elects  according  to  those  eharacterr, 
and  not,  as  Mn  Whewell  seems  to  suppose,  aoc<»ding  to  reeemblanee 
to  a  type.  We  do  not  compose  the  species  Eanuncufais  acris,  of  all 
plants  which  bear  a  satisfaotory  degree  of  lesemblaase  to  a  model-bat* 
tercup,  but  of  those  which  possess  certain  characters  selected  as  marks 
by  whiph  we  might  recogmee  the  possibility  of  a  cctmrnon  pareatMej 
and  the  enumeration  of  uioee  characters  is  die  definition  of  the  ^leeieB* 

The  question  next  arises,  whether,  as  all  Kinds  most  have  a  plaee 
amon^  the  classes,  so  all  the  classes  in  a  natural  arrangement  mnai 
be  Kmds  1  And  to  this  I  answer*  certainly  not.  The  distinctions 
of  Kind  are  not  numerous  enough  to  supply  the  whole  basis  ef 
a  ^classification*  Very  lew  of  the  genera  of  plants,  or  even  of  the 
families,  can  be  pronounced  widi  certainty  to  be  K^ids.  The  great 
distincdons  of  V ascular  and  Cellular,  Dico^ledonons  or  Exogenovi 
and  Monocotyledoaous  or  Endo|^noBS,  ate  perha))s  differenoes  ef 
Kind :  the  lines  of  demarkadon  which  divide  those  classes  seem  (dioagii 
even  on  this  I  would  not  pronounce  posidvdy)  to  go  through  dM 
whole  nature  of  the  plants.  But  the  diiTerent  species  of  a  genus,  or 
genera  of  a  family,  usually  have  in  common  only  a  limited  nuniber  of 
characters.  A  Rosa  does  not  seem  to  diflSsr  m>m  a  Rubiis,  or  dM 
UmbellifersB  from  the  Ranunoulaoese,  in  much  else  than  die  that  iKJiet s 
botanically  assigned  to  those  genera  or  those  families.  Unenumerated 
differencea  certainly  do  exist  in  some  cases ;  diere  aie  families  ef 

Slants  which  have  peculiarities  of  ch^nical  compoeitmn,  or  yield  pi^ 
ucts  having  peculiar  effects  on  die  animal  economT.  The  Crudmne 
and  Fungi  contain  an  unusual  proportion  of  asote ;  tne  Lafaiatas  are  die 
chief  sources  of  essential  oils,  the  Solanew  are  very  commonly  narcotic, 
kc  In  these  and  similar  cases  there  are  possibly  disdncdons  of  Kind ; 
but  it  is  by  no  means  indispensaUe  that  toare  should  be.  Genera  and 
Families  may  be  eminently  natural,  diough  merited  out  from  one 
another  by  pzoperdes  limited  in  number ;  provided  those  propertiee 
be  important,  and  the  obiects  contained  in  each  genus  or  family  re- 
semble each  other  more  tuaa  they  resemble  anything  which  is  excluded 
firom  the  genus  or  family* 

After  the  recognidon  and  definition,  then,  of  the  it^nuf  spedea,  the 
next  step  is  to  arrange  these  is^ma  $p€cw  into  larger  groups:  middng 
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thoae  groups  correipond  to  Kinds  wliererer  h  is  possible,  but  in  most 
esses  without  anv  such  guidance.  And  in  doing  this  it  is  true  that  we 
are  naturally  and  properly  guided,  in  most  cases  at  least,  by  resem- 
blance to  a  type.  We  form  our  groups  round  certain  selected  Kinds, 
each  of  which  serves  as  a  jort  of  exemplar  of  its  group.  But  though 
the  groups  are  suggested  by  types,  I  cannot  agree  with  Mr.  Whewell 
that  a  group  when  formed  is  ieiermitud  by  the  type ;  that  in  deciding 
whether  a  species  belongs  to  the  group,  a  reference  is  made  to  the 
type,  and  not  to  the  characterB;  uat  Uie  characters  ''cannot  be  ex- 
pressed in  words."  This  assertion  is  inconsistent  with  Mr.  Wheweirs 
own  statement  of  the  fundamental  principle  of  classificadon,  namely, 
that  *'  general  assertions  shall  be  possible."  If  the  class  did  not  possess 
any  characters  in  common,  what  general  assertions  would  be  possible 
respecting  it  1  Except  that  they  all  resemble  each  other  more  than 
they  resemble  anything  else,  nothing  whatever  could  be  predicated  ot 
the  class. 

•  The  truth  is,  on  the  contrary,  that  every  genus  or  fimiily  is  framed 
with  distinct  reference  to  certam  characters,  and  is  composed,  first  and 
mndpally,  of  species  which  agree  in  possessing  all  those  characters. 
To  these  are  added,  as  a  sort  of  appendix,  such  other  species,  gener- 
ally in  small  number,  as  possess  nearly  all  the  properties  selected; 
wanting,  some  of  them  one  property,  some  another,  and  which,  while 
they  agree  with  the  rest  atmatt  as  much  as  these  ^  agree  with  one 
another,  do  not  resemble  in  an  equal  degree  any  other  group.  Our 
conception  of  the  class  continues  to  be  grounded  on  the  characters; 
and  the  class  might  be  defined,  those  things  which  either  possess  that 
set  of  characters,  or  resemble  the  things  Uiat  do  so,  more  than  they 
resemble  anything  else. 

And  this  resemblance  itself  is  not,  Hke  resemblance  between  simple 
sensations,  an  ultimate  fact  unsusceptible  of  analysis.  Even  the  infenor 
degree  of  resemblance  is  created  by  the  possession  of  common  char- 
acters. Whatever  resembles  the  genus  Rose  more  than  it  resembles 
any  other  genus,  does  so  because  it  possesses  a  greater  number  of  the 
characters  of  that  genus,  than  of  the  characters  of  any  other  genus. 
Nor  can  there  be  the  smallest  difficulty  in  representing,  by  an  enumera- 
tion of  characters,  the  nature  and  degree  ot  the  resemblance  which  is 
strictly  sufficient  to  include  any  object  in  the  class.  There  are  always 
some  properties  common  to  all  things  which  are  included.  Others 
there  often  are,  to  which  some  things,  which  are  never^eless  included, 
axe  exceptions.  But  the  objects  which  are  exceptions  to  one  character 
are  not  exceptions  to  another:  the  resemblance  which  fails  in  some 
particulars  must  be  made  up  for  in  others.  The  class,  therefore,  is 
eonstituted  by  the  possession  of  all  the  characters  which  are  universal, 
and  mo$t  of  those  which  admit  of  exceptions.  If  a  plant  had  the 
ovules  erect,  the  stigmata  divided,  the  albumen  not  obliterated,  and 
was  without  stipules,  it  probably  would  not  be  classed  among  the 
Rosacee.  But  it  may  want  any  one,  or  more  than  one  of  these  char- 
acters, and  not  be  excluded.  Tlie  ends  of  a  scientific  classification  are 
better  answered  by  including  it.  Since  it  agrees  so  nearly,  in  its  known 
properties,  with  the  sum  of  the  characters  of  the  class,  it  is  likely  to 
resemble  ibat  class  more  than  any  other  in  those  of  its  properties  which 
are  stiD  undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  less  than  any  artificial 


Digitized  by 


Google 


oLAnntmATioif.  441 

claBBos,  determined  by  ckaracten;  they  are  conrtdtuted  in  cootempla- 
tion  of,  and  bj  reason  of,  cbaracters.  out  it  is  in  contemplation  not  of 
thoae  characten  only  wfaidi  are  rigorously  conunon  to  all  the  objects 
included  in  the  group,  but  of  the  entire  body  of  characten,  all  of  which 
are  found  in  most  of  those  objects,  and  most  of  them  in  alL  And 
hence  onr  eoncepdon  of  the  class,  the  image  in  our  minds  which  is 
representatiye  of  it,  is  that  of  a  specimen  complete  in  all  the  charac- 
ters ;  most  naturally  a  npecimen  which,  by  possessing  them  all  in  the 
greatest  degree  in  whicli  they  are  ever  found,  is  the  best  fitted  to  ex- 
hibit clearly,  and  in  a  marked  manner,  what  they  are.  It  is  by  a  mental 
reference  to  this  standard,  not  instead  of,  but  in  illustration  of,  the 
definition  of  the  class,  that  we  usually  and  advantageously  determine 
whether  any  individual  or  species  belonffs  to  the  class  or  not  And 
this,  as  it  seenn  to  me,  is  die  amount  <x  truth  which  is  contained  in 
Mr.  Whewell's  doctrine  of  Types. 

We  shall  see  presently  that  where  the  classification  is  made  fi>r  the 
express  purpose  of  a  special  inductive  inquiry,  it  is  not  optional,  but 
necessary  for  fulfilling  the  conditions  of  a  correct  Inductive  Method, 
that  we  diould  estabhsh  a  type^pecies  or  genus,  namely,  the  one  which 
exhibits  in  the  most  eminent  degree  the  particular  phenomenon  under 
investigation.  But  of  this  hereafter.  It  remains,  for  completing  the 
theory  of  natural  groups,  that  a  few  words  shduld  be  said  on  the 
principles  of  the  nomenclature  adapted  to  them. 

§  5.  A  Nomenclature,  as  we  have  said,  is  a  system  of  the  names  of 
Kinds.  These  names,  like  other  class-names,  are  defined  by  the 
enumeration  of  the  dumucters  distinctive  of  the  class.  The  only  merit 
which  a  set  of  names  can  have  beyond  this,  is  to  convey,  by  the  mode 
of  their  construction,  as  much  information  as  possible :  so  that  a  per- 
son who  knows  the  thing,  may  receive  all  the  assistance  which  the 
name  can  give  in  rememlNoring  what  he  knows,  while  he  frho  knows 
it  not,  may  receive  as  mudi  knowledge  respecting  it  as  the  case  admits 
of,  by  merely  being  told  its  name. 

There  are  two  modes  of  giving  to  the  name  of  a  kind  this  sort  of 
significance.  The  best,  but  which  unfortunately  is  seldom  practicable, 
is  when  the  word  can  be  made  to  indicate,  by  its  formation,  the  very 
properties  which  it  is  designed  to  connote.  The  name  of  a  kind  does 
not,  of  course,  connote  afi  the  properties  of  the  kind,  since  these  are 
inexhaustible,  but  such  of  them  as  are  sufficient  to  distinguish  it;  such 
as  are  sure  marks  of  all  the  rest.  Now,  it  is  very  rare  diat  one 
property,  or  even  any  two  or  three  properties,  can  answer  this  pur^ 
pose.  To  distinguish  <he  common  daisy  from  all  other  species  ot 
plants  would  reauire  the  specification  of  many  characters.  And  a 
name  cannot,  wiuiout  being  too  cumbrous  for  use,  give  indication,  hr 
its  etymology  or  mode  of  construction,  of  more  than  a  very  smaU 
number  of  Uiese.  The  possibility,  therefore,  of  an  ideally  perfect 
Nomenclature,  is  probably  confined  to  the  one  case  in  which  we  are 
happily  in  possession  (^something  nearly  approaching  to  it;  I  refer  to 
the  Nomenclature  of  Chemistry.  The  substances,  whedier  simple  or 
compound,  with  which  chemistry  is  conversant,  are  Rinds,  and,  at 
BOoh,  the  properties  which  distinguish  each  of  them  from  the  rest,  are 
innumerable;  but  in  the  case  of  compound  substances  (the  simple 
ones  are  not  numerous  enough  to  require  a  systematic  nomenclature), 
3K 
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tbere  is  one  propertY,  the  chemioal  ooBipO0itioii,  wUdi  k  of  ilHlf 
sufficient  to  distingui^  the  Kind;  of  itself  e  sure  oMorkof  atttheodMr 
properties  of  the  oompound.  All  that  wis  noedAU,  tbovefisre^  wm  to 
make  the  name  of  every  compound  express^  on  the  firat  heaiii^  iu 
chemical  composition;  that  is,  to  fonn  the  name  of  die  compound,  m 
some  uniform  manner,  from  the  names  of  the  simple  substances  -wliksk 
enter  into  it  as  elements.  This  was  done*  most  skiUfuUj  and  Buecose 
fiilly,  by  the  French  chemistB.  The  only  thing  left  vnaKpressed  by 
them  was  the  exact  proportion  in  which  the  elements  were  condniied; 
and  even  this,  since  the  establishment  of  the  atomic  theory,  it  has 
been  found  possible  to  expreas  by  a  simple  adaptation  of  dwnr 
phrsseology. 

But  where  the  characters  which  must  be  taken  into  conoideration  m 
order  sufficientlY  to  designate  the  Kind,  are  too  numerous  to  be  al 
signified  in  the  derivation  of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  as  to  justify  its  being  singled  out  to  be 
so  inoicated,  we  may  avail  ouraelveA  of  a  sabsidmy  resource.  Though 
we  cannot  indicate  the  distinctive  properties  of  the  kind,  we  may  indi^ 
cate  its  nearest  natural  affinities,  by  incorporating  into  its  name  the 
name  of  the  proximate  natural  group  of  which  it  is  one  of  the  species. 
On  this  principle  is  founded  S|e  admirable  binary  nonaenclatnie  of 
botany  and  zoology.  In  this  nomendatuie  Uie  name  of  every  species 
consists  of  the  name  of  the  genus,  or  natmal  group  next  above  it,  wi^ 
a  word  added  to  distmguisb  the  particular  species.  This  last  portion 
of  the  compound  name  is  sometimes  taken  &om  some  ime  of  the  pecu- 
liarities in  which  that  species  differs  from  others  of  the  genus ;  as  Cle- 
matis inUgfifidia,  Fotentilla  albat  Viola  jHi/«Mlrw,  Artemisia  iwj^ant; 
sometimes  from  a  drciunstance  of  a  historical  nature,  as  Narcissus  fioe^ 
ticuif  Potendlla  tarmmtiUa  (indicating  that  the  plant  was  formerly 
known  by  the  latter  name),  Exacum  CandMi  {mm  the  fact  that  De 
Candolle  wss  its  first  discoverer) ;  and  8<Mnetimes  ^e  word  is  puvriy 
conventional,  as  Thlaspi  hursa-jMStaru,  Ranunculus  tkmra:  it  is  of  little 
consequence  which ;  suice  the  second,  or  as  it  is  usually  called  the  spe- 
cific name,  conld,  at  most,  express,  independently  of  convention,  no 
more  than  a  very  small  portion  of  the  connotation  of  the  teruL  But 
by  adding  to  this  the  name  of  the  superior  genus,  we  make  the  best 
amends  we  can  £br  the  impossibility  of  so  ctmtriving  the  name  as  to 
express  all  the  distinctive  characters  of  the  Sand.  We  make  it,  at  aU 
events,  express  as  man^  of  those  characters  as  are  common  to  the  pmi- 
imate  natural  group  m  which  the  Kind  is  included.  If  even  those 
oommon  characters  are  so  numerous  or  so  little  famUiar  as  to  requiro  a 
further  extension  of  the  same  resource,  we  mi^^  instead  of  a  binary, 
adopt  a  ternary  nomenclature,  employing  not  only  the  name  of  the 

Sinus,  but  that  of  the  next  natural  group  in  order  of  generality  above 
e  genus,  commonly  called  the  Family*  This  was  done  in  the  mine- 
ralogical  nomenclature  proposed  by  ProCwsor  Mobs.  **  The  names 
ihoned  by  him  were,"  says  Mr.  Whewell,*  '^net  composed  of  two, 
but  of  three  elements,  designating  respectively  the  Species,  the  Genus^ 
and  the  Order;  thus  be  has  such  species  as  EAomh^kednd  lame  Ebu 
hide,  Octahedral  Flmr  Halaide,  Priema4%G  Hal  Baryte."  The  Unary 
construction,  however,  has  been  found  wifBciiint  in  botany  and  sookigy, 
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the  only  fcieiMaB  ia  whkih  lihk  general  priBciple  bas  hitherto  beentae- 
ceatfuUv  adopted  in  the  ooottamctiaQ  o/a  nomenclature. 

Besides  the  advantage  which  this  principle  ef  nomenclature  poeaesaea, 
in  giving  to  the  names  of  qpecies  the  greatest  quantity  of  independent 
aignificance  wlMoh  the  circumatanoea  of  the  case  admit  o£,  it  answera 
the  fiuther  end  of  immensely  economizing  the  use  of  names,  and  pro* 
▼entang  an  othenwise  intolerable  burden  upon  the  memory.  When  the 
names  of  species  become  extremely  numerous,  some  attifice  (as  Mr. 
Whewell*  observes)  becomes  absolutely  necessary  to  make  it  possible 
to  recollect  or  apply  them.  ^  The  known  species  of  planta,  for  ex* 
ample,  were  ten  thouaaad  in  the  time  of  Linnaeus,  and  are  now  prob- 
ably sixty  thousand.  It  would  be  useless  to  endeavor  to  frame  and 
employ  separate  names  for  each  of  these  species.  The  division  of  the 
objects  into  a  aubco^inaited  system  of  classification  enables  us  to  intro- 
duce a  N<Hnenclature  which  does  not  require  this  enorinous  number  of 
names.  Each  of  the  genera  has  its  name,  and  the  q>ecies  are  marked 
by  the  addition  of  some  epithet  to  the  name  of  the  genus.  In  this 
manner  about  seventeen  hundred  generic  names,  with  a  moderate 
number  of  specific  names,  were  found  by  Linnssua  su£Scient  to  desig- 
nate with  precision  all  the  species  of  vegetables  known  at  his  time/' 
And  though  the  number  of  senerlc  naines  has  since  greatly  ]naroased» 
it  baa  not  increased  in  anything  like  the  proportion  of  the  multiplier- 
tien  of  known  species. 


CHAPTER  Vin. 

or  OLAflilFlCATIOir  BT 


§  1.  Tnca  far,  we  have  considered  the  principles  of  scientific  claaa- 
fication  so  far  only  as  relates  to  the  formation  of  natural  groups;  aa4 
at  this  point  most  of  those  who  have  attempted  a  theory  of  natural  ar- 
rangement, including,  among  the  rest,  Mr.  Whewell,  have  stopped* 
There  remains,  however,  another  and  a  not  less  important  portion  of 
the  theory,  which  has  not  yet»  so  far  as  I  am  aware,  been  systemati- 
cally treated  of  by  any  writer  except  M.  Comte.  This  is,  the  arrange- 
ment of  the  natunl  groups  into  a  natural  series. 

The  end  of  Classification,  as  an  instrument  for  the  investigation  of 
nature,  is  (as  before  stated)  to  make  us  think  of  those  ol^ects  together, 
which  have  the. greatest  number  of  important  common  properties ;  and 
which  therefore  we  have  oftenest  occasion,  in  the  course  of  our  induc- 
tions, for  taking  into  joint  consideration.  Our  ideas  of  objects  are  thus 
brought  into  the  order  most  conducive  to  the  successful  prosecution  <tf 
inductive  inquiries  generally.  But  when  the  purpose  is  to  facilitate 
acme  particular  inductive  inqutiy,  more  is  i^uired.  To  be  inatrur 
mental  to  that  purpose,  the  classification  must  bring  those  objects  to* 
gether,  the  simultaneous  contemplation  of  which  is  likely  to  throw 
moat  light  upon  the  particular  subject.    That  subject  being  the  lawa 
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of  flome  phenomenon,  or  some  set  of  connected  phenomena;  the  rery 
phenomenon  or  set  of  phenomena  in  question  miMt  be  chosen  as  the 
groundwork  of  the  classification. 

The  requisites  of  a  classification  intended  to  &ciHtate  the  stady  of  a 
particular  phenomenon,  are,  first,  to  bring  into  one  class  all  Kmds  of 
things  which  exhibit  that  phenomenon,  in  whatever  variety  of  forms  or 
degrees ;  and  secondly,  to  arrange  those  Kinds  in  a  series  according 
to  the  degree  in  which  diey  exhibit  it,  beginning  with  those  whii£ 
exhibit  most  of  it,  and  terminating  with  those  which  exhibit  least 
The  principal  example,  as  yet,  of  such  a  classification,  is  afforded  by 
comparative  anatomy  and  physiology,  from  which,  dierefoie,  our  iDus- 
trations  shall  be  taken. 

§  2.  The  object  being  supposed  to  be,  the  investigation  of  the  laws 
of  animal  life ;  the  first  step,  after  fisrming  a  distinct  conception  of  the 
phenomenon  itself,  is  to  erect  into  one  great  class  (that  of  animals)  all 
the  known  Kinds  of  beings  where  that  phenomenon  presents  itself;  in 
however  various  combinations  with  other  properties,  and  in  however 
different  degrees.  As  some  of  these  Kinds  manifest  the  general  phe* 
nomenon  of  animal  life  in  a  veiy  high  degree,  and  others  in  an  insig* 
nificaift  degree,  barely  sufficient  for  recognition ;  we  must,  in  the  next 
place,  arrange  the  various  Kinds  in  a  series,  fi>llowing  one  another  ac- 
cording to  the  degrees  in  which  they  severally  exhibit  the  phenomenon  ^ 
beginmng,  therefore,  with  man,  and  ending  with  the  most  imperfect 
kinds  of  zoophytes. 

This  is  merely  saying  that  we  should  put  the  instances,  fix>m  which 
the  law  is  to  be  inductively  collect^,  into  the  order  which  is  implied 
in  one  of  the  four  Methods  of  Experimental  Inquiry  discussed  in  the 
preceding  Book ;  the  fourth  Method,  that  of  Concomitant  Variations. 
As  we  formerly  remarked,  this  is  often  the  only  method  to  which  re- 
course can  be  had,  with  assurance  of  a  true  conclusion,  in  cases  in 
which  we  have  but  limited  means  of  effecting,  by  artificial  experiments, 
a  separation  of  circumstances  usually  conjoined.  The  principle  of  the 
method  is,  that  facts  which  increase  or  diminish  together,  and  disappear 
together,  are  either  cause  and  effect,  or  effects  of  a  common  cause. 
When  it  has  been  ascertained  that  this  relation  really  subsists  between 
the  variations,  a  connexion  between  the  facts  themselves  may  be  con- 
fidently  laid  down,  either  as  a  law  of  nature  or  only  as  an  empirical 
law,  according  to  circumstances. 

That  the  application  of  this  Method  must  be  preceded  by  the  forma- 
tion of  such  a  series  as  we  have  described,  is  too  obvious  to  need  being 
pointed  out ;  and  the  mere  arrangement  of  a  set  of  objects  in  a  series, 
according  to  the  degrees  in  which  they  exhibit  some  ract  of  which  we 
are  seeking  the  law,  is  too  naturally  suggested  by  the  necessities  of 
our  inductive  operations,  to  require  any  lengthened  illustration  here. 
But  there  are  cases  in  which  the  arrangement  required  for  the  special 
purpose,  becomes  the  determining  principle  of  the  classification  of  the 
same  objects  for  general  purposes.  This  will  naturally  and  properly 
happen,  when  those  laws  of  the  objects  which  are  sought  in  the  special 
inquiry  enact  so  principal  a  part  m  the  general  character  and  history 
of  those  objects— exercise  so  much  influence  in  determining  all  the 
phenomena  of  which  they  are  either  the  agents  or  the  theatre — that 
an  other  differences  existing  among  the  objects  are  fittingly  regarded  as 
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mere  modificationg  of  the  one  pbenomenon  sought ;  eSbcts  detennined 
by  the  cooperation  of  aaoae  incidental  circuniBtance  with  the  lawa  of 
that  phenomenon.  Thus  in  the  case  of  animated  beings,  the  differencea 
bet¥reen  dne  class  of  animals  and  another  may  reasonably  be  con- 
sidered as  mere  modifications  of  the  general  phenomenon,  animal  life; 
modifications  arising  either  firom  &e  different  degrees  in  which  that 
phenomenon  is  manifested  in  different  animals,  or  firom  tiie  intermix- 
tare  of  the  effects  of  incidental  causes  peculiar  to  the  nature  of  each, 
with  the  effects  produced  by  the  general  laws  of  life ;  those  laws  still 
exercising  a  predominant  influence  over  the  result  Such  being  the 
case,  no  other  inductive  inquiry  respecting  animals  can  be  successfully 
carried  on,  except  in  subordination  to  the  great  inquiry  into  the  uni- 
▼ersal  laws  of  animal  life.  And  the  classification  of  animals  best 
suited  to  that  one  purpose,  is  the  most  suitable  to  all  the  other  pur- 
poses of  zoological  science, 

$  3.  To  establish  a  classification  of  this  sort,  or  even  to  comprehend 
it  when  established,  requires  the  power  of  recognizing  the  essential 
similarity  of  a  phenomenon,  in  its  minuter  degrees  and  ^»curer  forms, 
with  what  is  called  the  tame  phenomenon  in  the  greatest  perfection  oi 
itsdeyelopment;  that  is,  of  identifying  with  each  other  all  phenomena 
which  differ  cmly  iv  desree,  and  in  properties  which  we  suppose  to  be 
caused  by  difference  of  degree.  In  order  to  recoffnixe  this  identity, 
or  in  other  words,  this  exact  similarity  of  quality,  £e  assumption  of  a 
type-species  is  indispensable.  We  must  consider  as  the  type  of  the 
class,  that  among  the  J&inds  included  in  it,  which  exhibits  the  properties 
constitntiYe  of  3xe  class,  in  the  highest  degree ;  conceiving  the  other 
varieties  as  instances  of  degeneracy,  as  it  were,  from  that  type ;  devia- 
tions finom  it  by  inferior  mtensity  of  the  characteiistic  pnroperty  or 
properties.  For  every  phenomenon  is  best  studied  (caterii  paru)u$) 
where  it  exists  in  the  greatest  intensity.  It  is  there  that  the  effects 
which  either  depend  upon  it,  or  depend  upon  the  same  causes  with  it, 
wiU  also  exist  in  the  greatest  degree.  It  is  there,  consequently,  and 
only  there,  that  those  effects  of  it,  or  joint  efifects  with  it,  can  become 
fully  known  to  us ;  so  that  we  may  learn  to  reco^ze  their  smaller 
degrees,  or  even  their  mere  rudiments,  in  cases  m  which  the  direct 
study  would  have  been  difficult  or  even  impossible.  Not  to  mention 
that  the  phenomenon  in  its  higher  degrees  may  be  attended  by  eflfects 
or  collateral  circumstances  which  in  its  smaller  decrees  do  not  occur  at 
all,  requiring  for  their  production  in  any  sensible  amount  a  greater 
degree  of  intensi^  of  the  cause  than  is  Uiere  met  with.  In  man,  for 
example  (the  species  in  which  both  the  phenomenon  of  animal  and  that 
of  organic  life  exist  in  the  highest  degree),  many  subordinate  phe- 
nomena develop  themselves  in  the  course  of  his  animated  existence, 
which  the  inferior  varieties  of  animals  do  not  show.  The  knowledffe 
of  these  properties  may  nevertheless  be  of  great  avail  towards  dbe 
discovery  of  the  c<Hiditions  and  lawa  of  the  general  phenomenon  of  life, 
which  is  common  to  man  with  those  inferior  animals.  And  thev  are, 
even,  rightly  considered  as  properties  of  animated  nature  itself; 
because  they  may  evidently  be  affiliated  to  the  general  laws  of  ani- 
mated nature;  because  we  may  fairly  presume  uat  some  rudiments 
or  feeble  degrees  of  those  properties  would  be  recognized  in  all 
animals  by  more  perfect  organs,  or  even  by  more  perfect  instroments^ 
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than  one  ;  and  because  those  may  be  correct]  j  tenned  properties  of  a 
class,  which  a  thing  exhibits  exactly  in  proportion  as  it  belongs  to  the 
class,  that  is,  in  proportion  as  it  possesses  the  main  attributes  coti-' 
stitutive  of  the  class. 


§  4.  It  remains  to  consider  how  the  internal  distribntfion  of  the  i 
may  most  properly  take  place :  in  what  manner  it  should  be  drrided 
into  Orders,  Families,  and  G^enera. 

The  main  principle  of  diyision  must  of  course  be  natural  affinity ; 
the  classes  fbnned  must  be  natural  rroups :  and  the  formation  of  th^ 
has  already  been  sufficiently  treated  of.  But  the  principles  of  natural 
grouping  must  be  applied,  in  subordination  to  the  principte  of  a  natural 
series.  The  groups  must  not  be  so  constituted  as  to  place  in  the  same 
group  things  which  ought  to  occupy  different  poitts  of  the  general 
scale.  The  precaution  necessary  to  be  observed  for  this  tmipoae  is, 
that  the  primary  divisions  must  be  m)unded  not  upon  all  distinctions 
indiscriminately,  but  upon  those  which  correspond  to  yaristions  in  the 
degree  of  the  main  phenomenon.  The  series  of  Animated  Nature 
sbmild  be  broken  into  parts  at  the  exact  points  where  the  variatioB  in 
tlie  degree  of  intensity  of  the  mfin  phenomenon  (as  marked  by  its 
principal  characters,  Sensation,  Thought,  Voluntary  Motion,  ice.)  be- 
gins to  be  attended  by  conspicuous  changeain  the  misoellaneoue  prop- 
erties of  the  animal.  Such  well  marked  changes  take  place,  for 
example,  where  the  class  Mammalia  ends;  at  the  points  where  Fishes 
ire  separated  from  Insects,  Insects  from  Molhisca,  See.  When  so 
formed,  the  primary  natural  groups  will  eonmose  die  series  by  mere 
juxtaposition,  without  redistrftution ;  each  of  them  oonresponding  to 
a  definite  division  ai  the  scale.    In  like  manner  each  family  should,  if 

rible,  be  so  subdivided,  that  one  portion  of  it  shall  stand  higher  and 
other  lower,  thou^  of  coune  contiguous,  in  the  general  scale ; 
and  only  when  this  is  impossible  is  it  allowable  to  grouM  the  remain- 
ing subdivisions  upon  characters  having  no  determinable  connexion 
with 'the  main  phenomenon. 

Where  the  principal  phenomenon  so  far  transcends  in  importance  all 
other  prc^rties  on  which  a  classification  could  be  grounded,  as  it  does 
in  the  case  of  animated  existence,  any  considerable  deviation  from  the 
rule  last  laid  down  is  in  general  sufficiently  guarded  against  by  the  first 
principle  of  a  natural  arrangement,  that  w  forming  the  groups  ac- 
cording to  the  most  important  characters.  All  attempts  at  a  sciendfic 
classification  of  animals,  since  first  their  anatomy  and  physiology  were 
successfiilly  studied,  have  been  fhuned  vrith  a  certam  degree  of  in- 
stinctiye  reference  to  a  natural  series,  said  haye  accorded,  in  many 
more  points  than  they  haye  diffl^red,  with  the  dassification  which 
would  most  naturally  have  been  grounded  upon  such  a  series.  But 
the  accordance  has  not  always  been  complete,  and  it  still  is  often  a 
matter  of  discussion  which  of  seyeral  classifications  best  accordb  with 
the  true  scale  of  intensity  of  the  main  phenomenon.  M.  Oomte,  for 
example,  blames  Cuvier  for  having  formed  his  natural  groups  with  an 
undue  degree  of  reference  to  the  mode  of  alimentation,  a  circumstance 
directly  connected  only  with  organic  life,  and  leading  to  an  arranffe- 
ment  most  inappropriate  for  the  purposes  of  an  investigadon  of  Sw 
laws  of  animal  Iifo,  since  both  camiyorous  and  herbiyoroos  or  fhigtvo* 
sons  anhnals  are  found  at  almost  eyery  degree  in  U19  scale  of  r~^ — ^ 
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perfection.     M.  Comte,  with  much  apparent  reason,  gives,  on  these 

grounds,^  greatly  the  preference  to  the  classification  framed  hy  M.  de 
lainville ;  as  representing  correctly,  hy  the  mere  order  of  the  groups, 
the  successive  degeneracy  of  animal  nature  from  its  highest  to  its  most 
imperfect  exemplification. 

§  5.  A  classification  of  any  large  portion  of  the  field  of  nature,  in  con- 
formity to  the  foregoing  principles^  iiae  hitbeito  heen  found  ptacticahle 
only  in  one  great  instance,  that  of  animals.  In  the  case  even  of  vege- 
tahles,  the  natural  arrangement  has  not  heen  carried  heyond  the  forma* 
tion  of  natural  grotqts.  Naturalists  have  found  and  prohably  will 
continue  to  find  it  impossihle  to  form  those  groups  into  any  series,  the 
terms  of  which  cogrresp<md  to  real  gradations  in  the  phenomenon  of 
Tegetatiye  or  organic  life.  Such  a  difference  of  degree  may  be  traced 
between  the  class  of  Vascular  Plants  and  that  of  Cellular,  which 
iaidudes  liciMBS,  algae,  and  othor  substances  whose  omnization  is 
simpler  and  more  rudimentary  than  that  of  the  higher  order  of  vegeta- 
bles, and  which  therefore  approach  nearer  to  mere  inorganic  nature. 
But  when  we  rise  much  above  this  point,  we  do  not  find  any  recogniz- 
able difference  in  Ihe  degree  in  which  different  plants  possess  the 
properties  of  organization  and  life.  The  dicotyledcmes  and  the  mono- 
cotyledones  are  distinct  natural  groups,  but  it  cannot  be  said,  even  by 
a  metaphor,  that  the  former  are  more  of  less  plants  than  the  latter. 
The  palm-tree  and  the  oak»  the  rose  and  the  tulip,  are  organized  and 
vegetate  in  a  different  manner,  but  certainly  not  m  a  different  degree. 
The  natural  classification  of  vegetables  most  therefore  continue  to  be 
made  without  reference  to  any  scale  or  series ;  and  the  whole  vegetable 
kingdom  must  form,  as  it  does  in  M.  Comte's  arrangement,  one  single 
step  or  gradation,  the  lowest  of  all  in  the  series  of  organized  beings, 
scientificany  constructed  for  the  purpose  of  facilitating  the  mvestiga* 
tion  o(  the  laws  of  or^^anie  life. 

Although  the  scientific  arrangements  of  organic  nature  afford  as  yef 
the  only  complete  example  of  the  true  principles  of  rational  daasiflca- 
tion,  whether  as  to  the  formation  of  groups  or  of  series,  those  principles 
are  applicable  to  all  cases  in  which  mankind  are  called  upon  to  bring 
die  various  parts  of  any  extensive  subject  into  mental  codrdination. 
They  are  as  much  to  the  point  when  objects  are  to  be  classed  for 
purposes  of  art  or  business,  as  for  those  of  science.  The  proper 
arrangement,  for  example,  of  a  code  of  laws,  depends  upon  the  same 
scientific  conditions  as  the  classifications  in  natuial  history ;  nor  could* 
there  be  a  better  preparatory  discipline  for  that  important  function, 
than  the  stu^k  of  the  jinnciples  of  a  natuiml  arrangement,  not  only  in 
the  abstract,  but  in  their  actual  application  to  the  dam  of  phenomena 
fbr  which  they  were  first  elaborateo,  and  which  are  still  the  best  school 
for  learning  their  use.  Of  this  the  great  authority  on  codification, 
Bentham,  was  perfectly  aware :  and  his  early  FragmmU  on  GaoemmetU^ 
the  admirable  introduction  to  a  series  of  writings  unequaled  in  their 
peculiar  department,  contains  clear  and  just  views  (as  far  as  they  go) 
on  the  meaning  of  a  natural  arrangement,  such  as  could  scarcely  Yacm 
oscttfred  to  any  one  w4io  lived  anterior  to  the  ago  of  Linnttus  aiid> 
Bwnard  de  Jttsrieu. 
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ON  FALLACIES. 


'  Ilknr  ienble  oti*il  n'r  a  <ra*^  doater  par  fantaisia,  at  qQ*0  ii*t  a  qcA  dira  an  fMrai 
-  •-.-..    -^      -^'^   piiifcut  avoir » 

I  panaaot  q[U0  eala 
I  Sana,  at  pour  na  plua  to  trompar  da  tout.  11  na 
'    '••'"  ^      ifoiWaaaaa.    Ca  n'aat  paa 


^a  BOtra  natnra  aiC  mfimia ;  qne  notia  aaprit  aat  plain  d'aTaodanaiit;  ^il  i 
frand  soin  da  aa  dtfaiia  da  aaa  prtjofia,  at  autrea  choaaa  aamblablaa.  Ha  pani 
auffit  pour  na  j>lua  aa  laisaer  aMuire  II  aaa  sana,  at  ]>our  na  plua  ia  trompar  da 
auffit  paa  da  dira  qua  Taaprit  aat  foiUa,  il  £iut  lui  faira  aentir  aaa  fa 
aaaei  de  dire  qnll  aat  aujat  4 1'erreur,  il  ftnt  loi  dteouvxir  aa  qaai  c 


— MALKBaAircHi,  Rukmhi  d»  la  VirisL 

'*  Errare  non  mode  affiimando  at  nagando,  aed  atiam  aantjendo,  at  In  tadlA 
eogitationa  contingit"— HoBBia,  Cmi^mtatio  aht  Ltgioa,  ch.  ▼. 


CHAPTER  L 

or  FALLACIES  IN  OBRBBAL. 


§  1.  It  IB  a  maadm  of  the  schoolmen,  that  *'  contrarioram  eadem  est 
•cientia :"  we  never  really  know  what  a  thing  is,  unless  we  are  also 
able  to  give  a  sufficient  account  of  its  opposite.  Conformably  to  this 
maxim,  one  considerable  section,  in  most  treatises  on  Logic,  is  devoted 
to  the  subject  cf  Fallacies;  and  the  practice  is  too  well  woxthj  of 
observance,  to  allow  of  our  departing  from  it.  The  philosophy  of  rea- 
soning, to  be  complete,  ought  to  comprise  the  theory  of  bad  as  well  as 
of  good  reasoning. 

We  have  endeavored  to  ascertain  the  principles  by  which  the  auffi- 
ciency  of  any  proof  can  be  tested,  and  by  which  the  nature  and  amount 
of  evidence  needful  to  prove  any  given  conclusion  can  be  determined 
beforehand.  If  these  principles  were  adhered  to,  then  aldiough  the 
number  and  value  of  the  truths  ascertained  would  be  limited  by  the 
opportunities,  or  by  the  industry,  ingenuity,  and  patience,  of  the  indi- 
vidual inquirer,  at  least  eiror  would  not  be  embraced  instead  of  truth. 
But  the  general  consent  of  mankind,  founded  upon  all  their  experience, 
voudies  for  their  being  far  indeed  from  even  this  negative  kind  of 
perfection  in  the  employment  of  their  reasoning  powers. 

In  the  conduct  of  life — ^in  the  ordinary  business  of  mankind— wrong 
inferences,  incorrect  interpretations  of  experience,  unless  afler  much 
culture  of  the  thinking  facultv,  are  absolutely  inevitable :  and  with 
most  people  afUr  the  mehest  degree  of  culture  they  ever  attain  (unless 
where  the  events  of  their  daily  hfe  supply  an  imipediote  corrective), 
such  erroneous  inferences  are  as  frequent  if  not  more  firequent  than 
correct  inferences,  correct  interpretations  of  experience.  Even  in  the 
•peculations  to  which  the  highest  intellects  systematicaUv  devote  them- 
selves, and  in  reference  to  which  the  collective  mind  of  the  scientific 
world  is  always  at  hand  to  aid  the  efforts  and  control  the  aberrations 
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of  indiyidttab,  it  is  obIj  firom  the  more  perfect  Bciences,  fit>m  those  of 
tirfaich  the  subject  matter  is  the  least  complicated,  that  opinions  not 
resting  upon  a  correct  induction  have  at  fengdi,  generally  speaking, 
been  expelled.  In  the  departments  of  inquiry  relating  to  the  more 
complex  phenomena  of  the  universe,  and  especially  those  of  which  the 
subject  is  man,  ifdiether  as  a  moral  and  intellectual,  a  social,  or  even 
as  a  physical  being ;  the  diversity  of  opinions  still  prevalent  among 
instructed  petBons,  and  the  equal  confidence  with  which  those  of  the 
most  contrary  ways  of  thinking  cling  to  their  respective  tenets,  are  a 
proof  not  only  that  ri^ht  modes  of  pmlosophizing  are  not  yet  generally 
adopted  on  those  subjects,  but  that  wrong  ones  axe ;  that  philosophers 
*have  not  only  in  general  missed  the  truth,  but  have  often  embraced 
error ;  that  even  the  most  cultivated  portion  of  our  species  have  not 
vet  learned  to  abstain  from  drawing  conclnsiona  fbr  which  the  evidence 
is  insufficient. 

.  The  only  complete  safeguard  against  reesomne  01,  is  the  habit  of 
reasoning  well ;  familiarity  with  the  principles  of  correct  reasoning, 
and  practice  in  applying  those  principles.  It  is,  however,  not  unim- 
portant to  consider  wnat  are  the  most  common  modes  of  bad  reasoning ; 
by  what  appearances  the  mind  is  most  likely  to  be  seduced  from  ^e 
observance  of  true  principles  of  induction ;  what,  in  short,  are  the  most 
common  and  most  dangerous  varieties  of  Apparent  Evidence,  whereby 
men  are  misled  into  opinions  fbr  which  tnere  does  not  exist  evi- 
dence really  conclusive. 

A  catalogue  of  die  varieties  of  apparent  evidence  which  are  not  real 
evidence,  is  an  enumeration  of  Fallacies.  Without  such  an  enumera- 
tion, therefore,  the  presold  work  would  be  wanting  in  an  essential 
point  And  while  writers  who  included  in  their  theory  of  reasoning 
nothing  more  than  ratiocination,  have,  in  consistency  with  this  limita- 
tion, confined  their  remarks  to  the  ftdlacies  which  have  their  seat  in 
that  portion  of  the  process  of  investigation ;  we,  who  prefess  to  treat 
of  the  whole  process,  must  add  to  our  directions  for  performing  it 
riffhtly,  warnings  a^nst  performing  it  wrong  in  any  of  its  parts : 
whether  the  ratiocmative  or  the  experiment  portion  of  it  be  in 
fault,  or  the  &uk  lie  in  dispensing  with  ratiocination  and  induction 
altc^^her.  ' 

§  2.  In  considering  the  sources  of  unfounded  inference,  it  is  un- 
necessary to  reckon  the  errors  which  arise,  not  from  a  wrong  method, 
or  even  from  ignorance  of  the  right  one,  but  from  a  casual  lapse, 
tlirough  hurry  or  inattention,  in  the  application  of  the  true  principles 
of  induction.  Such  errors,  like  the  accidental  mistakes  in  castine  up 
a  sum,  do  not  caU  for  phDosophical  analysis  or  classification ;  Uiec- 
retical  consideradona  can  throw  no  light  upon  the  means  of  avoiding 
them.  In  the  present  treatise  our  attention  is  required,  not  to  n^ere 
inexpertness  in  performing  the  operation  in  the  right  way,  (the  only 
remedies  for  which  are  increased  attention  and  more  sedulous  prac- 
tice,) but  to  the  modes  of  perfbrraing  it  in  a  way  fiindamentallv 
vrrong ;  the  conditions  under  which  the  human  mind  persuades  itself 
tliat  it  has  si^cient  erounds  fbr  a  conclusion  which  it  nas  not  arrived 
at  by  any  of  the  legitimate  methods  of  induction^^wHch  it  has  not, 
even  carelessly  or  overhastily,  endeavored  to  test  by  those  legitimate 
methods. 
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§  3.  There  is  aaotber  brtach  of  wlttt  smt  t>e  called  the  PhileMmlgr 
of  Error,  which  moat  be  mendoned  here,  though  only  to  be  eKcluded 
from  oujT  sul^iect.  The  sources  of  enroneoiis  opoioDs  aie  two-fold» 
morsl  and  intellectual.  Of  these,  the  nonl  do  not  &11  vithin  the  oon^ 
Dass  of  this  work.  The^  maj  be  classed  under  two  general  heads; 
Indifference  to  the  attainment  of  truth,  and  Bias:  of  which  last  the 
most  common  case  is  that  in  which  we  are  biased  by  our  wishes;  bm 
the  liability  is  almost  as  great  to  the  undue  adc^oa  c£  a  oonehision 
wbiph  is  duagreeaUe  to  us  as  of  oiie  which  is  agreeable,  if  it  be  of  a 
nature  to  bring  into  action  any  of  the  stronfler  passions*  Penons  of 
tboud  character  are  the  Hiore  predisposed  to  beliere  any  statement,  the  • 
more  it  is  calculated  to  alarm  them.  Indeed,  it  is  a  psTch<do^ical  law^ 
dedudble  from  the  most  general  laws  ci  the  mental  oonsatution  at 
man,  that  any  strong  passion  rendeia  us  credulous  as  to  the  existenoe 
of  objects  suitable  to  excite  it. 

But  the  moral  causes  of  our  opinions,  though  resl  and  most  poweiful, 
are  but  remote  causes :  they  do  not  act  immediately,  but  by  means  at 
the  intellectual  causes ;  to  which  they  bear  the  same  relation  that  the 
circumstances  called,  in  the  theory  of  medicine,  predispenng  cauaes, 
bear  to  exeiting  causes.  Indifference  to  tnith  cannot,  in  and  by  ttt^ 
produce  erroneous  belief;  it  operates  by  preyenting  the  mind  from 
collecting  the  proper  evidences,  or  from  applying  to  them  the  test  of  a 
legitimate  and  rigid  induction ;  by  which  omission  it  is  exposed  unmo* 
tected  to  the  influence  of  any  species  of  appareaft  evidence  which 
occurs  q;K>ntaneously,  or  whicn  is  elicited  by  that  smaller  quantity  of 
trouble  which  the  mind  may  be  not  unwilling  to  take.  As  little  ia 
Bias  a  direct  source  of  wrong  oonclusioDs.  We  caimot  believe  a 
proposition  only  by  wishinjr«  or  only  by  dreading,  to  bdieve  it.  The 
most  violent  inclination  to  frad  a  set  of  jpropoeitioDS  true  will  not  enable 
the  weakest  of  mankind  to  believe  them  without  a  vestise  of  intel- 
lectual grounds,  without  any,  even  apparent,  evidence.  It  can  only 
act  indirectly,  by  placinff  the  intellectual  grounds  of  belief  ia  an  in* 
complete  or  distorted  wane  before  his  eyes.  It  makes  him  shrink 
fh)m  the  irksome  labor  of  a  ragorous  induction,  when  he  has  a  mis- 
giving  that  its  result  may  be  disagreeable ;  and  in  such  examination  aa 
he  does  institute,  it  makes  him  exert  that  which  m  in  a  certain  measure 
voluntary,  his  attention,  unfairly,  giving  a  larger  share  of  it  to  the 
evidence  whioh  seems  &vorable  to  the  desired  conclusion,  a  smaller 
to  that  which  seems  unfavorable.  And  the  like  when  the  bias  arises 
not  from  desire  but  fear.  Although  a  person  afraid  of  ghosts  believee 
that  he  has  seen  one  on  evidence  wonoerfully  inadequate,  he  does  not 
believe  it  altogether  without  evidence ;  he  has  perceived  some  unusual 
af>pearance,  while  passing  throuffh  a  church-yard :  he  saw  something 
stut  up  near  a  fpraVe,  which  kx^ed  white  in  the  moonshine.  Thus 
ev«|cy  erroneous  inference,  though  originating  in  moral  causes,  involves 
the  intellectual  operation  of  admitting  insufficient  evid^ioe  as  sufficient; 
and  vrhoever  was  on  his  guard  against  all  kinds  of  inc<mcl«sive  evidence 
which  can  be  mistaken  for  conclusive,  would  be  in  no  danger  of  being 
led  into  error  even  by  the  strongest  bias.  There  have  been  minda  so 
strongly  fortified  on  the  intellectual  side,  that  they  could  not  blind 
themselveB  to  the  light  of  truth,  however  really  desirous  of  doing  so ; 
they  could  not,  with  all  the  inclination  in  the  world,  pass  off  upon 
themselves  bad  arguments  for  good  ones.    If  the  sophistry  of  the  in* 
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telldot  could  be  xendezod  ijDpoaflible,  tfai^  of  Hm  ferikigs,  haviag  no 
instrument  to  work  with,  would  be  povverlew.  A  eomprehenaive 
claasificatiOB  of  all  thoaa  thing»  which^  not  being  OYidence,  are  liable 
to  apnear  such  to  the  underrtanding,  will,  therefore,  include  all  enors 
of  juag;ment  arifliiig  from  moral  cauaes,  to  the  eKclusion  osly  o£  errom 
of  practice  committed  against  better  knowledge. 

To  examine,  then,  the  variouB  kinda  of  apparent  evidence  wULch  are 
not  evidence  at  aH»  and  of  ^pwrently  conclosive  evidence  which  do  not 
really  amount  to  conGhisiTeneBs^  ia  the  object  of  that  part  of  our  hiquixy 
into  which  we  are  about  to  enter. 

The  subject  is  not  beyond  the  compafla  of  claMtfication  and  compre> 
hensive  survey.  The  thin|[s,  indeed,  which  are  not  evidence  of  any 
ffiTen  conclusion,  are  manifeatly  endleasi  and  this  negative  property. 
Saving  no  dependence  upon  any  positive  ones,  cannot  be  made  the 
g^undwork  of  a  real  classification.  But  the  thin^  which,  not  being 
eridence,  are  susceptiUe  of  being  mistaken  for  it,  are  ci4)able  of  a 
classification  having  reference  to  the  positive  property  which  th^ 
possess,  of  appearing  to  be  evidence.  We  may  arrange  them,  at  our 
dioice,  on  eitner  of  two  piinciples ;  according  to  the  cause  which  makes 
lliem  appeat  evidence,  not  oeing  so ;  or  according  to  the  particular 
kind  of  evidence  which  they  sim^ate.  The  Classification  of  Fallacies 
which  will  be  attemped  in  the  ensuing  chapter,  is  founded  upon  these 
Gonsideratifms  jointly. 


CHAPTER  H. 
OLAflnnoATioM  or  paixaoob. 


.  S  1.  In  attempting  to  establish  certain  general  distinctions  which  shall 
mark  out  firom  one  another  the  various  kinds  of  Fallacious  Evidence, 
we  propose  to  ourselves  an  altogether  different  aim  firom  that  of  sev« 
eral  eminent  thinkers,  who  have  ^ven,  under  the  name  of  Political  or 
other  Fallacies,  a  mere  enumeration  of  a  certain  number  of  erroneous 
opinionsj  fiise  general  propositions  which  happen  to  be  ofien  met  with; 
lod  communes  of  bad  arjruments  on  some  oarticular  subject.  Logic  is 
not  concerned  veith  the  raise  opinions  which  men  happen  to  entertain, 
bat  with  the  manner  in  which  Uiev  come  to  entertain  them.  The  ques*^ 
tion  for  us  is  not,  what  fiicts  men  have  at  Any  time  erroneously  supposed 
to  be  proof  of  certain  other  fiicts,  but  what  property  in  tike  iacts  it  was 
which  led  them  to  this  mistaken  supposition. 

When  a  fiict  is  supposed,  although  incorrectly,  to  be  evidentiary  o( 
or  a  mark  of,  some  other  fact,  there  must  be  a  cause  of  the  enor;  the 
supposed  evidentiaiy  fact  must  be  connected  in  some  particular  manner 
with  the  fact  of  which  it  is  deemed  evidentiary,  must  stani  in  some 
particular  relation  to  it,  vrithout  which  relation  it  would  not  Ve  regarded 
m  that  hffht  The  relation  may  either  be  one  resulting  finyta  the  simple 
contemplation  of  the  two  facts  side  by  side  with  one  another,  or  it  may 
depend  u{>on  some  process  of  our  own  mind,  hy  which  a  previous  asso- 
ciation has  been  established  between  them.  Some  peculiarity  of  rela- 
tion,  howevoTi  there  must  be ;  the  fact  which  can,  even  by  the  wildest 
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uberradofn,  be  supposed  to  prove  anodicr  &ct,  oniflt  stand  in  some 
special  position  with  regard  to  it;  and  if  we  coold  ascertain  and  define 
tnat  special  position,  we  should  perceive  die  origin  of  the  error. 

We  cannot  regard  one  fiict  as  evidentiary  of  another  unless  we 
believe  that  the  two  are  always,  or  in  the  majority  of  cases,  conjoined. 
If  we  believe  A  to  be  eridentiary  of  B,  if  when  we  see  A  we  are 
inclined  to  infer  B  firom  it,  the  reason  is  because  we  believe  that  ifidiere- 
ever  A  is,'  B  also  either  ^ways  or  for  the  most  part  exists,  either  as  an 
sntecedent,  a  consequent,  or  a  concomitant.  It  when  we  see  A  we  are 
inclined  not  to  expect  K  if  we  believe  A  to  be  evidentiary  of  die  absence 
of  B,  it  is  because  we  believe  that  where  A  is,  B  either  is  never,  or  at 
least  seldom,  found.  Erroneous  conclusions,  in  short,  no  less  than 
correct  conclusions,  have  an  invariable  relation  to  a  general  formula^ 
either  expressed  or  tacitly  implied.  When  we  infer  some  fact  from 
some  other  fact  which  does  not  really  prove  it,  we  either  have  admitted, 
or  if  we  maintained  consistency,  ought  to  admit,  some  groundless  gen- 
eral proposition  respecting  the  conjunction  of  the  two  phenomena. 

For  every  property,  therefore,  in  fiicts,  or  in  our  mode  of  considering 
facts,  which  leaos  us  to  believe  that  they  are  habitually  conjoined  when 
they  are  not,  or  that  they  are  not  when  in  reality  diey  arft,  there  is  a 
corresponding  kind  of  Fallacv;  and  an  enumeradon  of  Fallacies  would 
consist  in  a  specificadon  of  those  properties  in  fiuts,  and  diose  pecu- 
liarides  in  our  mode  of  considering  them,  which  give  rise  to  diis  erro- 
neous opinion. 

§  2.  To  begin,  dien ;  die  supposed  connexion,  or  repugnance,  between 
the  two  facts,  may  either  be  a  conclusion  from  evidence  (diat  is,  from 
some  other  proposition  or  propositions)  or  may  be  admitted  without 
any  such  ground;  admitted,  as  die  phrase  is,  on  its  own  evidence :  em- 
braced as  self-evident,  as  an  axiomatic  trudi.  This  gives  rise  to  the  first 
great  distinction,  that  between  Fallacies  of  Inference,  and  Fallacies  of 
oimple  Inspection.  In  die  latter  division  must  be  included  not  only 
all  cases  in  which  a  proposition  is  believed  and  held  for  true,  literally 
widiout  any  extrinsic  evidence,  either  of  specific  experience  or  gener^ 
reasoning ;  but  those  more  frequent  cases  in  which  simple  inspection 
creates  k  presumption  in  fiivor  of  a  proposition;  not  sufiicient  for  belief, 
but  sufficient  to  cause  the  strict  principles  of  a  regular  induction  to  be 
dispensed  with,  and  creating  a  predisposition  to  believe  it  on  evidence 
wtich  would  be  seen  to  be  msumcient  if  no  such  presumption  existed. 
ThVj  class,  comprehending  die  whole  of  what  may  be  termed  Natural 
Prejudices,  and  which  I  shall  call  indiscriminately  Fallacies  of  Simple 
Inspection  or  Fallacies  a  priori^  shall  be  placed  at  die  head  of  our  list 

Fal\acies  of  Inference,  or  erroneous  conclusions  firom  supposed 
evidenoe,  must  be  subdirided  according  to  die  nature  of  the  apparent 
evidence  from  which  the  conclusions  are  drawn ;  or  (what  is  the  same 
thing,)  according  to  the  particular  kind  of  sound  argument  which  the 
fallacy  in  question  simulates.  But  there  is  a  distinction  to  be  first 
drawn,  whith  does  not  answer  to  any  of  the  divisions  of  sound  argu- 
ments, but  Mses  out  of  the  nature  of  bad  ones.  We  may  know 
csxactly  what  our  evidence  is,  and  yet  draw  a  false  conclusion  firom  it; 
we  may  conceive  precisely  what  our  premisses  are,  what  alleged  mat- 
ters of  fact,  or  general  principles,  are  the  foundation  of  our  inference ; 
and  yet,  because  the  premisses  are  false,  or  because  we  have  infmed 
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from  them  wliat  they  will  tct  sapport,  our  coneluoion  may  be  erro- 
neous. But  a  case,  perhaps  even  more  frequ^ot,  is  that  in  which 
the  error  arises  finom  not  ooncetTing  our  prenusses  with  due  clearness, 
that  is,  (as  shown  in  the  preceding  book,*)  with  due  fixity :  forming 
QDe  conception  of  our  evidence  when  we  collect  or  receive  it,  and 
another  when  we  make  use  of  it ;  or  unadvisedly  and  in  general  un- 
consciously substituting,  as  we  proceed,  different  premisses  in  the 
place  of  those  with  wfaidi  we  set  out,  or  a  different  conclusion  for  that 
which  we  undertook  to  prove.  This  gives  existence  to  a  class  of  fal- 
lacies whidi  may  be  justly  termed  Fallacies  of  Confusion ;  compre- 
hending, among  others,  all  those  which  have  their  source  in  language, 
whether  arising  fitom  the  vagueness  or  ambiguity  of  our  terms,  or  from 
casual  associations  with  lhem« 

When  the  fiillacy  is  not  one  of  Confusion,  that  is,  when  the  propo- 
sition believed,  and  die  evidence  on  which  it  is  believed,  are  steamly 
apprehended  and  unambiguously  expressed,  there  remain  to  be  made 
two  cross  divisions,  giving  rise  to  four  classes.  The  Apparent  Evidence 
may  be  either  particular  facts,  or  foregone  generalizations ;  that  is^ 
the  process  may  simulate  either  simple  Induction,  or  Deduction :  and 
again,  the  evidence,  whether  consisting  of  facts  or  general  propositions, 
may  be  false  in  itself  or,  beine  true,  may  fail  to  bear  out  the  conclu- 
sion attempted  to  be  founded  upon  it.  This  gives  us,  first.  Fallacies 
of  Induction  and  Fallacies  of  Deducdon,  and  then  a  subdivision  of 
each  of  these,  according  as  the  supposed  evidence  is  fUse,  or  true  but 
inconclusive. 

Fallacies  of  Induction,  where  the  facts  upon  which  the  inducdon 
proceeds  are  erroneous,  may  be  termed  Fallacies  of  Observadon.  The 
term  is  not  strictly  accurate,  or  rather,  not  accurately  coextensive  witli 
the  class  of  fallacies  which  I  propose  to  designate  by  it.  Inducdon  is 
not  always  grounded  upon  facts  immediately  observed,  but  somedmes 
upon  facts  inferred :  ana  v?hen  diese  last  are  erroneous,  the  error  is  not, 
in  the  literal  sense  of  the  term,  an  instance  of  bad  observadon,  but  of 
bad  inference.  It  will  be  convenient,  however,  to  make  only  one  dass 
of  all  die  inducdmis  of  which  the  error  lies  in  not  suffidendy  ascer- 
taining die  facts  on  which  die  dieory  is  grounded;  whedier  the  cause 
,of  failure  be  mal-observadon,  or  simple  non-observadon,  and  whether 
the  mal-observadon  be  direct,  or  by  means  of  intennediate  marks 
which  do  not  prove  what  they  are  supposed  to  prove.  And  in  the 
absence  of  any  comprehensive  term  to  denote  die  ascertainment,  by 
whatever  means,  of  die  facts  on  whidi  an  induction  is  exounded,  I  will 
venture  to  retain  for  this  class  of  fallades,  under  the  expunation  already 
given,  the  dtle,  Fallaeies  of  Observadon. 

The  other  class  of  inducdve  fallades,  in  which  the  facts  are  correct, 
but  the  Conclusion  not  warranted  by  them,  are  properly  denominated 
Fallades  of  Generaliasation:  and  these,  again,  fall  mto  various  subor- 
dinate classes,  or  natural  groups,  some  of  wldch  will  be  enumerated 
in  their  proper  place; 

When  we  now  turn  to  Fallades  of  Deducdon,  namely,  those  modes 
of  incorrect  argumentadon  m  which  the  premisses,  or  some  of  them,  are 
general  proposidons,  and  the  argument  a  ratiocinatioii ;  we  may  of 
course  subdivide  these  also  into  two  spedes,  similar  to  the  twopreced- 

♦  Snprs,  p.  308. 
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ing,  nftmely,  tlioBa  ^icb  proceed  on  Mse  premuBeSy  and  tbsme  of 
wBicb  the  premisseB,  tkougn  true,  do  not  support  the  condtnion.  Bat 
of  tbese  specieo,  the  first  most  necenaiily  fibA  willdn  some  one  of  the 
leads  already  ennmerated.  F<nr  the  error  must  be  eil^er  in  those 
premisses  which  are  general  propositions,  or  in  those  mdiich  assert 
individual  facts.  In  the  fonner  case  it  is  an  Inductiye  Fallacy,  of  one 
or  the  other  class ;  in  the  latter  it  is  a  Fallacy  of  Observation :  unless^ 
in  either  case,  the  erroneous  premiss  has  been  assumed  on  simple 
inspection,  in  which  case  the  feliacy  is  ^  priori.  Or,  finally,  tiie  prem- 
isses, of  whicheyer  kind  they  are,  may  never  have  been  conceived  in 
so  distinct  a  manner  as  to  produce  any  dear  consciousness  by  what 
means  they  were  arrived  at ;  as  in  the  case  of  what  is  called  reasoning 
in  a  circle :  and  then  the  fallalby  is  of  Confusion. 

There  remains,  therefore,  as  die  only  daas  of  fallacies  having  prop- 
erly their  seat  in  deduction,  those  in  which  the  premisses  of  &e  ratio- 
cination do  not  bear  out  its  conclusion ;  the  various  cases,  in  short, 
of  vicious  argumentation,  provided  against  by  the  rules  of  tlie  synergism. 
We  shall  call  these.  Fallacies  of  Ratiocination. 

We  have  thus  five  distinguishable  classes  of  fallacy,  wUdi  may  be 
expressed  in  the  fi>llowing  synoptic  table  ^— - 

of  SimplB  hMpectioD  ...  1.  Fallacies  A  flnon'. 

/  hiductive  <  S.  Fafiadcs  of  Obserr^tfcni. 
ftnm  eiridcnee  \  FallaeiM  {  3.  FaJlscin  oCGeneraUnuiBD. 
diatinctly  con-  < 


FalladM 


^  of  InfnviMM, 


fnm  efideace  1 
indiatisctly    >     ...     5.  Fallacies  of  ConiTisioiL 


indistisctlj 
conceivea 


§  3.  We  must  not,  however,  expect  to  find  tiiat  men's  actual  erracs 
always,  or  even  commonly,  fhU  so  unmistakably  tmder  some  one  of 
these  classes,  as  to  be  incapable  of  being  referred  to  any  other.  Erro- 
neous arguments  do  not  admit  of  such  a  shaiply  cut  division  as  valid 
arguments  do.  An  argument  fully  stated,  wiui  aU  its  steps  distinctly 
set  out,  in  langua^  not  susceptible  of  misundetBtanding,  must,  if  it  be 
erroneous,  be  so  m  some  one,  and  one  only,  of  these  five  modes;  or 
indeed  of  the  first  four,  since  the  fifih,  on  such  a  supposition,  would 
vanish.  But  it  is  not  in  liie  nature  of  bad  reasoning  to  express  itself 
thus  unambiguously.  When  a  soj^ust,  whether  he  is  imposing  upon 
himself  or  attemptmg  to  impose  upon  others,  can  be  constrained  to 
throw  his  sophistry  into  so  distinct  a  form,  it  needs,  in  a  large  prc^ior- 
tion  of  cases,  no  further  estposure. 

In  all  arguments,  everywhere  but  in  the  sdioob,  some  of  the  links 
are  suppressed  ;  h/brtiori  when  the  atguer  either  intends  to  deceive, 
or  is  a  lame  and  inexpert  thinker,  little  accustomed  to  bring  his  rea- 
soning processes  to  any  test :  and  it  is  in  those  steps  of  the  reaeonii^ 
which  are  made  in  this  tadt  and  half-consdous,  or  even  wholly  unoon- 
sdous  manner,  that  the  error  oftenest  lurks.  In  ofder  to  detect  the 
fallacy,  the  proposition  thus  silently  assumed  must  be  supplied ;  b«t  the 
reasoner^  most  likely,  has  never  redly  asked  himself  what  he  was  at* 
sinning :  his  confuter,  if  unable  to  extort  it  firom  him  by  Hie  Socratic 
mode  of  interrogation,  must  himself  judge  what  the  supfiressed  premiaa 
ought  to  be  in  order  to  support  the  conclusion.  And  hence,  in  the 
words  of  Archbishop  Whately,  ^  it  must  be  often  a  matter  of  ^abt,  or 
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rather  of  arbitrary  choice,  not  only  to  which  genus  each  kind  of  fallacy 
should  be  referred,  but  even  to  which  kind  to  refer  any  one  individual 
fallacy ;  for  since,  in  any  coime  of  argument,  one  premiss  is  usually 
suppressed,  it  frequently  happens  in  the  case  of  a  &llacy,  that  the  hear- 
ers are  lefl  to  the  alternative  of  supplying  eitker  a  premiss  which  is  nU 
true,  or  dee,  one  which  does  not  prove  Uie  conclusion:  e.^.,  if  a  man 
ezpaliafees  on  the  distress  of  the  country,  and  thence  argues  that  the 
government  is  tynuuiical,  We  must  suppose  him  to  assnme  either  that 
*  every  distressed  country  is  under  a  tyranny,'  which  is  a  manifest 
falsebood,  or,  merely  that '  every  country  under  a  tyranny  is  distressed** 
which,  however  true,  proves  nothing,  the 'middle  term  being  imdis- 
tzibuted."  The  ftirmer  would  be  ranked,  in  our  distribution,  among 
fiillacies  of  generalization,  the  latter  among  those  ^  ratiocination. 
*'  Which  are  we  to  suppose  the  speaker  meant  us  to  understand  t 
Surely"  (if  he  understood  himself)  **  just  whichever  each  of  his  hearers 
nigiit  happen  to  prefer :  some  might  rtsent  to  the  fabe  premiss  $ 
otbrs  allow  the  onsoond  syllogism/' 

Almost  all  felkbiee,  therefore,  might  in  strictness  be  bn>ught  under 
our  fifth  class,  FaHaeies  of  Confusion.  A  fallacy  cail  seldom  be  abso- 
hitely  refened  to  any  of  the  other  classes ;  we  can  only  say,  that  if  all 
the  hsks  wero  filled  up  which  should  be  capable  of  bdinff  supplied  in 
a  valid  arguiaent,  it  would  either  stand  thus  (forming  a  fellacy  of  one 
elaas)^or  3iu»  (a  fallacy  of  another) ;  or  at  fhrthest  we  may  say,  that 
the  conckision  is  most  likely  to  have  originated  in  a  fellacy  of  such 
jiod  such  »  class.  Thus  in  Arehbishop  Whatehf's  illustration,  the 
error  committed  may  be  traced  widv  most  pM>babillty'  to  a  fellacy  oS 
Muenlisation ;  that  of  mistaking  an  nneertain  mark,  or  piece  oC  e^ 
danoe  fer  a  oeitain  one ;  conchimng  60m  an  effect  to  some  one  of  its 
.posaibla  eaoses,  when  tfaere  ale  otheia  which  would  lutve  been  equally 
cwaUeof  producing  it. 

Yet,  thottgh  the  five  olasaes  run  into  each  odier,  and  a  particular 
error  often  seems  to  be  orbitrarih'  assigned  to  one  of  them  rather  than 
to  any  of  the  rest^  there  is  eoasic(erable  nee  in  so  distinguishing  them. 
We  shi^  find  it  convenient  to  set  aparti  as  Fallacies  of  Ccnfiwion, 
those  of  whiok  confusion  ia  the  most  obvious  characteristic  \  in  whidi 
no  other  canae  can  be  assigiied  fbr  i^e  nnstake  committed,  dian  neg- 
lect or  inability  to  state  tbs  question  properly,  and  to  apprehend  the 
javidsnee  with  definitsness  and  precision,  in  the  remaitHng  feur 
cksaes  I  ahatt  place  not  only  the  con^arodvely  few  cases  in  which  the 
evidence  is  dearly  seen  to  b9  what  it  is,  and  yet  a  wrong  conclusion 
drawn  firom  it,  but  also  those  in  which,  although  there  w  confusi<m, 
the  oonibsiiin  is  not  the  sole  cause  of  the  error,  but  there  is  some 
shadow  (tf  A  mond  lor  it  in  (he  lUBure  of  the  evidenod  itsel£  And  in 
dtstributiag  mese  oases  of  partial  oonfnsion  among  the  four  classes,  I 
ahall,  vriien  there  can  be  anv  heskatiofi  an  to  the  precise  seat  of  die 
.  fellacy,  suppose  it  to  be  in  that  part  of  the  process  m  which  fitxn  the 
nature  of  tu9  ease,  and  the  known  infirmitiee  of  the  human  mind»  an 
error  would  in  the  particular  circumstances  be  the  most  probable. 

After  these  obsermtiona  we  shall  {oocend,  without  finraier  praam* 
b]%  to  eonsider  the  five  classes  ui  their  oider. 
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CHAPTER  ni. 
FALLACm  or  WatriM  imVECrKXH;  Oft  ^  pmiomi  fallacob. 

§  1.  The  tribe  of  erron  of  which  we  are  to  treat  in  the  first  inBtancOi 
are  those  in  which  no  actual  inference  takes  place  at  all ;  the  propod*' 
tion  (it  cannot  in  such  cases  be  called  a  conclusion)  being  embraced, 
not  as  proved,  but  as  requiring  no  proof;  as  a  self-evident  troth ;  or 
else  as  naving  such  intrinsic  verisimilitude,  that  external  evidence  not 
in  itself  amounting  to  proof,  is  sufficient  in  aid  of  the  antecedent  pr&> 
sumption. 

An  attempt  to  treat  this  subject  comprehensively  would  be  a  trans- 
gression of  Uie  bounds  prescribed  to  this  work,  since  it  would  neoessi* 
tate  the  inquiry  which,  more  than  any  other,  is  the  grand  qaestion  of 
transcendental  metaphysics,  viz..  What  are  the  propositions  which  may 
reasonably  be  received  without  proof  1  That  there  ihust  be  some  such 
propositions  all  are  agreed,  since  there  cannot  be  an  infinite  series  of 
proof,  a  chain  suspenaed  fit>m  nothing.  But  to  determine  what  these 
propositions  are,  is  the  oput  magnmm  of  the  hifffaer  mental  philosophy. 
Two  principal  divisions  of  opinion  on  the  siUnect  have  divided  the 
schools  of  philosophy  firom  its  first  dawn.  The  one  lecognizee  no 
ultimate  premisses  but  the  fiicts  of  our  subjective  consciousness ;  oar 
sensations,  emotions,  intellectual  states  of  mind,  and  volitions.  These, 
and  whatever  by  the  strict  rules  of  Induction  can  be  derived  from  these, 
it  is  possible,  according  to  this  theorjjr,  for  us  to  know ;  of  all  else  we 
must  remain  in  ignorance.  The  opposite  school  hold  that  there  are  other 
existences  suggested  indeed  to  our  minds  by  these  subjective  phenom* 
ena,  but  not  inferrible  from  them,  by  any  process  either  of  deduction 
or  of  induction ;  which,  however,  we  must  by  the  constitution  of  our 
mental  nature,  recognize  as  realities ;  and  realities,  too,  of  a  higher 
order  than  the  phenomena  of  our  consciousness,  being  the  efficient 
causes  and  necessary  substrata  of  all  Phenomena.  Aanang  these  en- 
tities they  reckon  Substances,  whether  matter  or  spirit;  from  the 
dust  under  our  feet  to  the  soul,  and  firom  that  to  the  Deity«  AH  these 
aecordinfl;  to  them  are  preternatural  or  supernatural  beings,  having  no 
likeness  in  experience,  although  experience  is  entirely  a  manifestation 
of  their  acency.  Their  existence,  together  with  more  or  less  of  the 
laws  to  vmich  they  confonn  in  their  operations,  are,  on  this  theoiy, 
apprehended  and  recognized  as  real  by  the  mind  itself^  intuitively : 
experience  (whether  in  the  form  of  sensation,  or  of  mental  feeling) 
having  no  other  part  hn  the  matter  than  as  affi[>rding  a  moltitade  of  &ctB, 
which  are  consistent  with  these  necessary  postulates  of  reason,  and 
which  are  explained  and  accounted  for  by  them. 

As  it  is  foreign  to  the  purpose  of  the  present  treatbe  to  determine 
on  which  side  the  truth  ues  as  between  these  theories,  we  are  pre- 
cluded fi-om  inquiring  into  the  existence,  or  defining  the  extent  and 
limits,  of  knowledppe  a  priori^  and  from  characterizing  the  kind  of  cor- 
rect assumption  (if  any  such  there  be),  which  the  faUacy  of  incorrect 
assumption,  now  under  consideration,  simulates.  Yet  since  it  is  allowed 
on  both  sides  that  such  assumptions  are  occasionally  made  improperly, 
we  may  find  it  practicable,  without  entering  into  the  ultimate  «neta* 
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phyaical  grounds  of  die  diBciUBion,  to  state  some  specolatiye  proposi- 
tions, and'  surest  some  practical  cautions  ([not  absolutely  inconsistent 
with  either  view  of  the  philosophical  question)  respecting  the  forms  in 
which  such  uowaxrantea  assumptions  are  most  likely  to  be  made. 

§  g.  In  the  cases  in  which,  according  to  the  philosophers  of  the  onto* 
logical  school,  the  mind  apprehends,  b^  intuition,  things,  and  the  laws 
of  things,  not  cognisable  b^  our  sensitiYe  faculty ;  those  intuitiTe,  or 
supposed  intuitiye,  perceptions  are  undistinguisliable  from  what  the 
opposite  school  are  accustomed  to  call  ideas  of  the  mind.  When  they 
tnemsehres  say  that  they  perceive  the  things  by  an  immediate  act  of 
a  faculty  ffiven  for  that  purpose  at  their  creation,  it  would  be  said  of 
them  by  ueir  opponents  that  they  find  an  idea  or  conception  in  their 
own  mmds,  ana  from  the  idea  or  conception  infer  the  existence  of 
a  corresponding  objective  reality.  Nor  would  this  be  an  unfiiir  state- 
ment, but  a  mere  veraion  into  other  words  of  the  account  given  by 
themselves ;  and  one  to  which  the  more  clear-sighted  of  them  might, 
and  generally  do,  without  hesitadon  subscribe.  Since,  therefore,  in  the 
cases  which  lay  the  strongest  claim  to  be  examples  of  knowledge  ^ 
priori^  the  mind  proceeds  from  the  idea  of  a  thing  to  the  reality  of  ihe 
thing  itself,  we  cannot  be  surprised  by  finding  that  illicit  assumptions 
h priwri^  consist  in  doing  ihe  same  Uiing  erroneously:  in  mistaking 
subjective  facts  for  objective,  laws  of  the  percipient  mind  for  laws  of 
the  perceived  object,  properties  of  the  ideas  or  conceptions  for  prop- 
erties of  the  things  conceived. 

Accordingly,  a  large  proportion  of  the  erroneous  thinking  which  exists 
in  the  world  proceeds  upon  a  tacit  assumption,  that  the  same  order 
must  obtain  among  the  objects  in  nature  which  obtains  among  our 
ideas  of  them.  That  if  we  always  think  of  two  things  together,  the 
two  things  must  always  exist  together.  That  if  one  thing  makes  us 
think  of  another  as  preceding  or  following  it,  that  other  must  precede 
it  or  follow  it  in  actual  fact  And  conversely,  that  when  we  cannot 
conceive  two  things  together  they  cannot  exist  together  tmd  that  their 
combination  may,  without  further  evidence,  be  rejected  fix>m  the  list 
of  possible  occurrences. 

Few  persons,  I  am  inclined  to  think,  have  reflected  upon  the  great 
extent  to  which  this  fallacy  has  prevailed,  and  prevails,  in  the  actual 
beliefe  and  actions  of  mankind.  For  a  first  illustration  of  it,  we  may 
refer  to  a  large  class  of  popular  susperstitions.  If  any  one  wiu 
exambe  in  w&t  circumstance  most  of  those  things  agree,  which  in 
difierent  ages  and  by  difierent  portions  of  the  human  race  have  been 
considered  as  omens  or  prognostics  of  some  interesting  event,  whether 
calamitous  or  fortunate ;  he  will  find  them  very  generally  characterized 
by  this  peculiarity,  that  they  cause  the  mind  to  tMnJt,  of  that,  (^  which 
they  are  therefiyre  supposed  to  forebode  the  actual  occurrence.  ''  Talk 
of  die  devil,  and  he  will  appear,^'  has  passed  into  a  proverb.  Talk  of 
die  devil,  that  is,  raise  the  idea,  and  the  reality  will  fi>llow.  In  times 
when  the  appearance  of  that  personage  in  a  visible  fi>rm  was  thought 
to  be  no  uncommon  occurrence,  it  has  doubtless  ofi»n  happened  to  per- 
sons of  vivid  imarination  and  susceptible  nerves,  that  ttdking  of^the 
devil  has  caused  uiem  to  &ncy  they  saw  him ;  as,  even  in  our  incred- 
ulous days,  listening  to  ghost  stories  predisposes  us  to  see  ghosts: 
and  thus,  as  a  prop  to  the  d  priori  fijiacy,  tnere  might  come  to  be 
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added  an  auxiliary  &IIacy  of  mal-obeervation,  with  one  of  hkie  (^ 
lifiation  groundod  upon  it.  Fallades  of  dtfierenl  orders  oftefn  herd  or 
oluater  together  in  this  frahioo.  But  the  origin  of  the  aupentition  is 
evidendj  that  which  we  have  aangned.  In  like  manner  it  haa  been 
univerBidl J  considered  unlucky  to  speak  of  misibrtune.  The  day  on 
which  any  calamity  happened  has  been  considered  an  unfortunate  day, 
and  there  has  beisn  a  feeling  evetywhere,  and  in  some  nations  a 
religious  obligstion,  against  transacting  any  iaroortant  businesa  on 
that  day.  For  on  such  a  day  oar  thou^ts  are  likely  to  be  of  misfer- 
tune.  For  a  similar  reason,  any  untoward  oocurrenoe  in  conunenciBg 
an  undertaking  has  been  considered  ominous  of  fiulure ;  and  often, 
doubtless,  has  really  contributed  to  it,  by  putting  the  persons  engaged 
in  the  enterprise  more  or  less  out  of  spirits :  but  the  TOlief  has  equal^ 
prevailed  wnere  the  disagreeable  circumstance  was,  independently  of 
superstition,  too  insignificant  to  depress  the  spirits  by  any  influence  of 
its  own.  AH  know  the  story  of  Caesar's  accidentally  stumbling  in  the 
act  of  landing  on  the  African  coast ;  and  the  presence  of  muni  with 
which  he  converted  the  direfhl  presage  into  a  fiivorable  one  by  ex- 
claiming,  *' Africa,  I  embrace  thee  1''  Such  omens,  it  is  true,  were  o^ 
ten  conceived  as  warnings  of  the  future,  given  by  a  fiiendly  or  a  hostile 
deity :  but  this  very  supexatition  grew  out  of  a  preexisting  tendency ; 
the  god  was  supposedf  to  send,  as  an  in^cation  of  what  was  to  come, 
aomedung  which  men  were  already  indined  to  consider  in  that  lig^ 
So  in  the  case  of  lucky  or  unlucky  names.  Herodotus  tells  how  the 
Greeks,  on  the  way  to  Mycale,  were  encouraged  in  their  enterprise  by 
the  arrival  of  a  deputation  from  Samos,  one  of  the  members  of  wlii<£ 
was  named  Hegesistratus,  the  leader  of  armies. 

Cases  may  be  pointed  out  in  which  something  which  could  have  no 
real  effect  but  to  make  persons  think  of  misfortune,  was  regarded  not 
merely  as  a  prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.  The  hM^qftet  of  the  Greeks,  BitAJavete  linguU,  or  ioma 
verba  quaso^  of  the  Romans,  evince  the  care  widi  which  they  endeav- 
ored to  repress  the  utterance  of  any  word  expressive  or  sugeestive 
of  iU  fortune ;  not  from  notions  of  delicate  politeness,  to  which  their 
eeneral  mode  of  conduct  and  feeling  had  very  little  refbrence,  but  from 
Zand  Jide  alarm  lest  the  event  so  suggested  to  the  imagination  should  in 
fact  occur.  Some  vestige  of  a  similar  superstition  bra  been  known  to 
exist  among  uneducated  persons  even  in  our  own  day :  it  is  thought  an 
unchristian  thing  to  talk  of,  or  suppose,  the  death  of  any- person  while 
he  is  alive.  It  is  known  how  careful  the  Romans  were  to  avoid,  by  an 
indirect  mode  of  speech,  the  utterance  of  any  word  directly  expressive 
of  death  or  other  calamity :  how  instead  oifnortmu  est  they  said  via:it ; 
and  **  be  the  event  fortunate  or  otherwise^*  instead  of  adverse.  The 
name  Maleventum,  of  which  Salmasius  so  sagaciously  detected  the 
Thessalian  origin  {Mahxi^,  MaXoevro^),  they  changed  mto  ^e  highly 
propitious  denomination,'  Beneventum ;  and  Epidamnus,  a  name  so 
pleasant  in  its  associations  to  the  reader  of  Thucydides,  they  ex- 
changed for  Dyrrhachium,  to  escape  die  perils  of  a  word  suggesdve 
otdanmmn  or  detriment.  ^ 

**  If  a  hare  cross  the  highway,"  says  Sir  Thomas  Brovme,*  ''there 
are'iew  above  threesccnre  that  are  not  peiptexed  thereat;  whidi  not- 

•  rald^^rrwt.boBkv.,  hup.  81. 
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withstanding  is  but  an  augurial  tenor,  accoiding  to  that  received  ex- 
pression, Inauspicaium  dot  iter  oblatua  lepus.  And  the  ground  of  the 
conceit  was  probably  no  greater  than  this,  that  a  fearful  animal  passing 
by  us  portended  unto  us  something  to  be  feared ;  as  upon  the  like 
consideration  the  meeting  of  a  fox  presaged  some  fhture  imposture." 
Such  superstitions  as  these  last  must  be  the  result  of  study;  they  are 
too  recondite  for  natural  or  spontaneous  growth.  But  when  the  at- 
tend was  once  made  to  construct  a  science  of  predictions,  any  asso- 
ciation, though  never  so  feint  or  remote,  by  whicn  an  object  could  be 
connected  in  however  far-fetched  a  manner  with  ideas  either  of  pros- 
perity or  of  danger  and  misfortune,  was  enough  to  determine  its  being 
classed  among  good  or  evil  omens. 

.  An  example  of  rather  a  different  kind  from  any  of  these,  but  fellinff 
under  the  same  principle,  is  the  femous  attempt,  on  which  so  much 
labor  and  ingenuity  were  expended  1^  the  alchemists,  to  make  sold 
potable.  The  motive  to  this  was  a  conceit  that  potable  gold  could  be 
no  other  than  the  universal  medicine :  and  why  gold  1  Because  it  was 
so  precious.  It  must  have  all  marvelous  properties  as  a  physical 
Bubstance,  because  the  mind  was  already  accustomed  to  marvel  at  it. 

From  a  similar  feeling,  "  eveiy  substance,*'  says  Dr.  Paris,*  '<  whose 
origin  is  involved  in  mystery,  has  at  different  times  been  eagerly  ap- 
plieid  to  the  purposes  of  medicine.  Not  kxig  since,  one  of  diose 
showers  which  are  now  known  to  consist  of  the  excrements  of  insects, 
fell  in  the  north  of  Italy ;  die  inhabitants  regarded  it  as  manna,  cr 
some  supernatural  panacea,  and  they  swallowed  it  with  such  avidity, 
that  it  was  only  by  extreme  address  that  a  smaU  quantity  vras  obtained 
tar  a  chemical  examination.**  The  superstition,  in  this  instance,  though 
doubtless  partly  of  a  rel^pous  character,  probably  in  part  also  arose 
from  the  prejuJ^ce  that  a  wonderful  diing  must  of  course  have  wonder- 
ful properties. 

§  3.  The  instances  of  d  priori  fellacy  which  we  have  hitherto  cited, 
belong  to  the  class  of  vulgar  errors,  and  do  not  now,  nor  in  any  but  a 
rude  age  ever  could,  impose  upon  minds  of  any  considerable  attain- 
ments. But  those  to  which  we  are  about  to  proceed,  ha;ve  been,  and 
still  are,  all  but  universally  prevalent  even  among  philosophers.  The 
same  disposition  to  give  objectivity  to  a  law  of  tibe  mind-— to  suppose 
that  what  is  true  of  our  ideas  of  things  must  be  true  of  the  things  them- 
selves—-exhibits  itself  in  many  of  the  most  accredited  modes  c«  philo- 
sophical invesdgadon,  both  on  physical  and  on  metaphysical  subjects. 
In  one  of  its  most  undisguised  manifestations,  it  embodies  itself  in  two 
maxims,  which  lay  claim  to  axiomatic  truth ;  Thines  which  we  cannot 
think  of  together,  cannot  coexist ;  and,  Things  which  we  cannot  help 
thinking  of  together,  mutt  coexist.  I  am  not  sure  that  the  maxims 
were  ever  expressed  in  these  precise  words,  but  the  history  bodi  of 
philosophy  and  of  popular  opinions  abounds  vrith  exenq>lifications  of 
DOth  feims  of  the  doctrine. 

To  begin  with  the  latter  of  them  t  Thinffs  which  we  cannot  think  of 
except  together,  must  exist  toother.  This  is  assumed  in  the  mairr 
reasonings  of  philosophers  which  condnde  that  A  must  accompany  B 
in  point  of  fact,  because  "  it  is  involved  in  the  idea."    Such  toinkeiB 

•  Pifcamaofafia,  Histoitosl  fatrodnctioii,  p.  IS. 
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do  not  reflect  tliat  die  idee,  being  a  result  of  abstractiony  ougbt  to 
conform  to  the  facts,  and  cannot  make  the  facts  conform  to  it.  The 
argmnent  is  at  most  admissible  as  an  appeal  to  authority ;  a  suimise, 
that  what  is  now  part  of  the  idea  must,  before  it  became  so,  have  been 
found  bj  previous  inquirers  in  die  facts.  Neyerdieless,  the  philoso- 
pher who  more  than  all  others  has  made  profession  of  rejecting  audior- 
S,  Descartes,  constructed  his  philosophical  system  on  this  very  basis, 
s  fiivorite  device  for  arriving  at  truth,  even  in  regard  to  outward 
things,  was  by  looking  into  his  own  mind  for  it.  '*  Credidi  me,"  sa^ 
his  celebrated  maxim,  ''pro  reguUl  generali  sumere  posse,  omne  id 
quod  vald^  dilucidd  et  disdnctd  concipiebam,  verum  esse :"  whatever 
can  be  very  clearly  conceived,  must  certainly  exist ;  that  is,  as  he  af* 
terwards  explains  it,  if  the  idea  includes  existence.  And  upon  this 
ground  he  infers  that  geometrical  figures  really  exist,  because  they 
can  be  distincdy  conceived.  Whenever  existence  is  **  involved  in  an 
idea,"  a  thing  conformable  to  the  idea  must  really  exist ;  which  is  as 
much  as  to  say,  whatever  the  idea  contains  must  have  its  equivalent  in 
die  diing;  and  what  vee  are  not  able  to  leave  out  of  the  idea  cannot 
be  absent  from  the  reality.  This  assumption  pervades  the  philosophy 
not  only  of  Descartes,  but  of  all  the  thmkeis  who  received  their  ua- 
pulse  mainly  from  him,  in  particular  the  two  most  remarkable  among 
them,  Leibnitz  and  Spinosa,  firom  whom  the  modem  German  meta- 
physical philosophy  is  essentially  an  emanation.  The  esteemed  author 
of  one  of  the  BndgevxUer  JVeatites  (which  for  its  accumulation  of 
seientific  facts,  and  even  for  some  of  its  generalizations,  is  worthy  of 
all  praise)  has  fallen,  as  it  seems  to  me,  mto  a  similar  fallacy  when, 
afber  arguing  in  radier  a  curious  viray  to  prove  that  matter  may  exist 
without  any  of  the  known  properties  of  matter,  and  may  therefore  be 
chan^able,  he  concludes  that  it  cannot  be  eternal,  because  *'  eternal 
(passive^  existence  necessarily  involves  incapability  of  change."  I 
believe  it  would  be  difficult  to  point  out  any  other  connexion  between 
the  facts  of  etemi^  and  unchangeableness,  than  a  strong  association 
between  the  two  ideas. 

The  other  form  of  the  fallacy ;  Things  which  we  cannot  think  of 
together  cannot  exist  together-*— including  as  one  of  its  branches,  that 
what  we  cannot  think  of  as  existing,  cannot  exist  at  all — ^may  be  thus 
briefly  expressed  :  Whatever  is  inconceivable  must  be  false. 

Against  this  prevalent  doctrine  I  have  sufficiently  argued  in  a  former 
Book,*  and  nothing  is  required,  in  this  place,  but  examples.  It  was 
lonp^  held  that  Antipodes  were  impossible,  because  of  the  difficulty 
vriiich  men  found  in  conceiving  persons  with  their  heads  in  the  same 
direction  as  our  feet.  And  it  was  one  of  the  received  arguments 
against  the  Copemican  system,  that  we  cannot  conceive  so  great  a 
void  space  as  that  system  supposes  to  exist  in  the  celestial  regions. 
When  men's  imaginations  had  always  been  used  to  conceive  the  stars 
as  firmly  set  in  solid  spheres,  they  naturally  found  much  difficulty  in 
imagining  them  in  so  difierent,  and,  as  it  doubtless  appeared  to  them, 
BO  unsafe  a  situation.  But  men  had  no  right  to  mistuce  the  limitation 
rwhether  natural,  or,  as  it  in  fact  proved,  only  artificial)  of  their  own 
mculties,  for  an  hiherent  limitation  of  the  possible  modes  of  existence 
in  the  universe. 

•  Snpim,  pp,  156-161. 
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•  It  may  be  said  in  objection,  that  the  error  in  ^lese  cases  was  in  the 
minor  premiss,  .not  the  major ;  an  error  of  fact,  not  of  principle ;  that 
it  did  not  ccmsist  in  supposine  that  what  is  inconceiviftble  cannot  be 
true,  bat  in  sopposing  Antipodes  to  be  inconceiTable,  when  present 
experience  so  rally  proves  that  they  can  be  conceired.  Even  if  this 
olgection  were  allowed,  and  the  proposition  that  what  is  inconceivable 
cannot  be  true  were  saffiared  to  remain  unquestioned  as  a  speculative 
truth,  it  would  be  a  tmth  upon  which  no  practical  consequence  could 
ever  be  founded,  since,  upon  this  showing,  it  is  impossible  to  affirm  of 
any  proposition,  not  being  a  contradiction  in  terms,  that  it  is  inconceiva- 
ble. Antq>odes  were  really,  not  fictitiously,  inconceivable  to  our 
ancestors:  they  are  indeed  conceivable  to  us ;  and  as  the  limits  of  our 
power  of  conception  )iave  been,  so  largely  extended,  by  the  extendon 
of  our  experience  and  the  more  varied  exercise  of  our  imae[ination,  so 
may  posterity  &ai  many  combinations  perfectly  conceivable  to  them 
whum  are  inconceivable  to  us.  But,  as  beings  of  limited  experience, 
we  must  always  and  necessarily  have  limited  conceptive  powers ;  while 
it.  does  not  by  any  means  follow  that  the  same  limitation  obtains  in  the 
possibilities  of  nature,  nor  even  in  her  actual  manifestations. 

.  Bather  more  than  a  century  and  a  half  ago  it  was  a  philosophical 
maxim,  disputed  by  no  one,  and  which  no  one  deemed  to  require  any 
proof,  that  **  a  thing  cannot  act  where  it  is  not."  With  this  weapon 
the  Cartesians  waged  a  formidable  war  against  the  theory  of  gravita- 
tion, which,  accordinj;  to  them,  involving  so  obvious  an  absurdity, 
must  be  refected  in  limine ;  the  sun  coufil  not  possibly  act  upon  the 
earth,  not  being  there.  It  was  not  surprisine  that  the  adherents  of  the 
old  systems  of  astronomy  should  urge  this  objection  agamst  the  new; 
but  me  false  assumpdon  imposed  equally  upon  Newton  himself,  who 
in  order  to  turn  the  edge  of  the  objection,  imagined  a  subtle  ether 
which  filled  up  the  space  between  the  sun  and  the  earth,  and  by  its 
intermediate  agency  was  the  proximate  cause  of  the  phenomena  of 
gravitation.  '*  It  is  inconceivable,"  said  Newton,  in  one  of  his  letters 
to  Dr.  Bendey,*  '^that  inanimate  brute  matter  should,  without  the 
mediation  of  something  else,  which  is  not  material,  operate  upon  and 
affect  other  matter  without  mutual  contact. . . .  That  gravity  should  be 
innate,  inherent,  and  essential  to  matter,  so  that  one  body  may  act  on 
another,  at  a  distance,  through  a  vacuum,  without  the  mediation  of 
anything  else,  by  and  tiirough  which  their  action  and  force  may  be 
conveyra  firom  one  to  another,  is  to  me  so  great  an  absurdity,  that  I 
believe  no  man,  who  in  philosophical  matters  has  a  competent  faculty 
of  thinking,  can  ever  fall  into  it."  This  passage  should  be  hung  up  in 
the  cabinet  of  every  man  of  science  who  is  ever  tempted  to  pronounce 
a  &ct  impossible  because  it  appears  to  him  inconceivable.  In  our  own 
day  one  would  be  more  inclined,  though  with  equal  injustice,  to  reverse 
the  concluding  observation,  and  consider  the  seeing  any  absurdity  at 
all  in  a  thing  so  simple  and  natural,  to  be  what  really  marks  the  ab- 
sence of  "  a  competent  faculty  of  thinking."  No  one  now  feels  any 
difficulty  in  conceiving  mvity  to  be,  as  much  as  toy  other  property 
is,  "  innate,  inherent,  and  essential  to  matter,"  nor  finds  the  compre- 
hension of  it  &cilitated  in  the  smallest  degree  by  the  supposition  of 

an  ether ;  nor  thinks  it  at  all  incredible  that  the  celestial  bodies  can 

*  I  quote  this  paanfe  from  Playfur*9  celebrated  DiturUtien  m  Hm  Pngnm  vf  MitAgmM- . 
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and  do  act  where  tbeT,  in  actual  bodilY  pieaence,  asa  not  To  na  it  la 
not  more  wonderful  uat  bodiea  ahould  act  upon  one  another  **  witluiiit 
mutual  contact,"  than  that  they  ahould  do  ao  when  in  contact :  we  are 
familiar  widi  both  theae  facu,  and  we  find  them  eaually  inexpUcablei 
but  equally  eaay  to  believe.  To  Newton  the  one.  becauae  hia  imagi* 
nation  waa  familiar  with  it,  appeared  natural  and  a  matter  of  coarae, 
while  the  other,  for  the  contrary  reason,  aeeraed  too  abaurd  to  be  cred- 
ited. If  a  Newton  could  err  diua  groaaly  in  the  uae  of  anch  an  aigu* 
ment,  who  else  can  trust  himself  with  it  t       ^ 

It  is  strange  that  any  one,  after  auch  a  warning,  ahould  rely  implicitly 
upon  the  eyidence,  d  priori^  of  auch  pxopoaitiona  aa  theae,  Uiat  matter 
cannot  think ;  that  space,  or  extension,  ia  infinite ;  that  nothing  can  be 
made  out  of  nodiing  (ex  nihilo  nikU  fit)*,  Whether  theae  pcopositiona 
are  true  or  no  this  is  not  the  place  to  determine,  ncur  even  whether  the 
questions  are  soluble  by  the  human  fiicultiea.  But  auch  doctrinea  ai« 
no  more  self-evident  truths,  than  the  ancient  maxim  that  a  thing  cannot 
act  where  it  is  not,  which  pxx>bably  is  not  now  believed  by  any  located 
person  in  Europe.  Matter  cannot  think ;  why  1  becauae  we  aumU 
conceive  thought  to  be  annexed  to  any  arrangement  of  material  parti* 
cles.  Space  is  infinite,  becauae  havmg  never  known  any  part  of  it 
which  had  not  other  parta  beyond  it,  we  cannot  conceive  an  abaolute 
termination.  Ex  nihilo  nihil  fit^  because  having  never  known  any 
physical  product  without  a  preexisting  j^ysical  material,  vre  cannot,  or 
think  we  cannot,  imagine  a  creation  out  of  nothing.  But  theae  ^inga 
may  in  themselves  be  aa  conceivable  aa  gravitation  vidthout  an  inter* 
vening  mediupi,  which  Newton  thought  too  sreat  an  absurdity  for  any 
man  of  a  competent  faculty  of  philosophic^  thinking  to  admit :  and 
even  supposino;  them  not  conceivable,  thSa,  for  aught  we  know,  may  be 
merely  one  of  the  limitations  of  our  very  limitw  minda,  and  not  in 
nature  at  all. 

,  Coleridffe  has  attempted,  with  his  usual  ingenuity,  to  eatahlish  a  dia» 
tinction  which  would  save  the  credit  of  the  common  mode  of  thinking 
on  this  subject,  declaring  that  the  unimagina^,  indeed,  may  possibly 
be  true,  but  that  the  inconceivuble  cannot :  and  he  would  probably  have 
said  that  the  three  supposed  impossibilitiee  last  apoken  ot  are  not  caaea 
of  mere  unimaginableness,  but  of  actual  inconceivablenesa ;  while  the 
action  of  the  sun  upon  the  earth  without  an  intervening  medium,  vnn 
merely  unimaginable.  I  am  not  aware  that  Coleridge  has  anyvvheve 
attempted  to  define  the  distinction  between  the  two ;  and  I  am  per- 
suaded that,  if  he  had,  it  would  have  broken  down  under  him.  But  if 
by  unimaginableness  he  meant,  aa  seems  likely,  mere  inability  on  our 
part  to  represent  the  phenomenon,  like  a  picture  of  something  visiUe, 
to  the  internal  eye,  antipodes  were  not  unimaginable.  They  were 
capable  of  being  imaged ;  capable  even  of  being  drawn,  or  modeled 
in  plaster.  They  were,  however,  inconceivable :  the  imagination  could 
paint,  but  the  intellect  could  not  recognize  them  as  a  behevable  thing. 
Things  may  be  inconceivable,  then,  without  beine  incredible:  aiul 
Golendffe's  distinction,  whether  it  have  any  foundation  or  not,  will  in 
no  way  help  the  maxim  out. 

No  philosopher  has  more  directly  identified  himself  with  the  fidlacy 
now  under  consideration,  or  has  embodied  it  in  more  distinct  terms, 
than  Leibnitz.  In  his  view,  unless  a  thine  was  not  merely  conceirable, 
but  even  explainable,  it  could  not  exist  m  nature.    All  natwat  pfaa- 
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nomeaa,  aecovdixig  to  him,  miiBt  be  susceptible  of  being  accounted  for 
d  priori.  The  only  hcts  of  which  no  explanation  could  be  given  but 
the  will  of  God,  were  miracles  properly  so  called.  "  Je  reconnais/' 
says  hOy*  "  qu'il  n'est  pas  psrmis  de  nier  ce  qu'on^'entend  pes ;  mais 
j'ajoute  qu'on  a  drmt  de  nier  (au  moins  dans  Tordse  natiirel)  ce  qui 
absolument  n'est  point  inteUigible  ni  explicable.    Je  soutiens  aussi .... 

Ju'enftn  la  conception  des  creatures  n'est  pas  la  mesnre  du  pouvoir  de: 
>iett»  mais  que  leur  concepdvitd,  ou  £atce  de  coooevoir,  est  la  mesiire 
da  pouToir  de  le  nature,,  tout  oe  qui  est  confonne  i  I'ordre  nature! 
pouvant  etre  con^u  ou  entendu  par  quelque  creature*" 

Not  content  with  asBwmjng  that  nothing  can  be  true  which  we  are 
unable  to  ccwceiye,  philosophers  have  frequently  given  a  still  further 
extension  to  the  doctrine,  and  contended  that,  even  of  thmgs  not  alto* 
gether  inconoeivable^  that  which  we  can  conceive  with  the  greatest 
ease  is  likeliest  to  be  triie.  It  was  long  en  admitted  axiom,  and  is  not 
yet  entirely  diseredited«  that  "nature  always  acts  by  the  simplest 
means,"  «.e.  by  those  •which  are  most  easily  conceivable.  Akrgepro- 
portion  of.  all  the  errors  ever  committed  in  the  investigation  or  the 
laws  ot  nature,  have  arisen  firom  the  assumption  that  the  most  familiar 
explanation  or  hypoihesis.must  be  the  truest  One  of  the  most  in-, 
structive  facts  in  scientific  historv  is  the  pertinacity  with  which  ther 
human  mind  clung  to  the  belief  that  the  heavenly  bodies  must  move 
in  circles,  or  be  carried  round  by  the  revc^tion  of  spheres;  merely 
bepause  those  were  in  themselves  the  amplest  supposition^ :  ^thoughy^ 
to  maice  them  accord  with  the  facts  which  were  ever  contradicting 
tb^m  more  and  more,  it  became  necessary  to  add  sphere  to  sphere  and 
cirde  to  circle,  until  the  original  simplicity  was  converted  into  almost 
inextricable  complication. 

§  4.  We  pass  to  another  d  priori  &]lacy  or  natural  prejudice,  allied 
to  the  former,  and  originating  as  that  does,  in  the  tendency  to  pre-* 
sume  an  exayct  correspondence  between  the  laws  of  the  mind  and  those 
of  thinm  extend  to  it.  The  fallacy  may  be  enunciated  in  this  general 
form— whatever  can  be  thought  of  apart  exists  apart :  and  its  most 
remarkable  maniieBtation  consists  in  the  personification^  of  abstractions. 
Mankind  in  all  ages  have  had  a  strong  propensity  to  conclude  that 
wherever  there  is  a  name,  there  must  be  a  distinguishable  separate 
entity  corresponding  to  the  name ;  and  every  complex  idea  which  the 
mind  has  formed  for  itself  by  operating  upon  its  conceptions  of  indi* 
vidua]  things,  was  considered  to.  have  an  outward  objective  reality 
answering  to  it.  Fate,  Chance,  Nature,  Time,  Space,  were  reid 
beincps,  nay,  even  gods.  If  the  analysis  of  qualities  in  the  earlier  part 
of  this  work  be  correct,  names  of  qualities  and  names  of  substances 
stand  for  the  very  same  sets  of  facts  or  phenomena ;  tohitenest  and  a 
tohite  thing  are  only  different  phrases,  required  by  convenience  fixr 
speakins^  under  different  circumstances,  of  the  same  external  &ct. 
iNot  such,  however,  was  the  notion  which  this  verbal  distinction  sug* 
gested  of  old,  either  to  the  vulgar  or  to  philosophers.  Whiteness  was 
an  entity,  mherinff  or  sticking  in  the  white  substance :  and  so  of  all 
other  qualities.  &  far  was  mis  carried,  that  even  concrete  general 
terms  were  supposed  to  be,  not  names  of  indefinite  numbers  of  indi* 

vol  i.,  p.  IS.) 
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Tidual  Bubstanoes,  but  names  of  a  peculiar  kind  of  endtiea  termed 
Univeraal  Substances.  Because  we  can  tbink  and  speak  of  man  in 
ffenera],  tbat  is,  of  all  men  in  so  &r  as  possessing  the  common  attri* 
butes  of  the  speciqf,  without  fastening  our  thoughts  permanently  on 
some  one  individual  man ;  therefore  man  in  general  was  supposed  to 
be,  not  an  aggregate  of  individual  men,  but  an  abstract  or  umversal 
man,  distinct  &om  these. 

It  may  be  imagined  what  havoc  metaphysicians  tiained  in  dieto 
habits  made  with  philosophy,  when  they  came  to  the  larsest  generali- 
zations of  all.  SuMantuB  Secunda  of  any  kind  were  baa  enouffh,  but 
such  Substantias  Secundae  as  ro  6v,  for  example,  and  ro  fy,  standing  for 
peculiar  entities  supposed  to  be  inherent  in  all  thinss  which  exists  or 
which  are  said  to  be  ane^  were  enough  to  put  an  end  to  aU  intelligible 
discussion;  especially  since,  with  a  iust  perception  that  the  truths 
which  philosophy  pursues  are  general  trums,  it  was  soon  laid  down 
that  these  general  substances  were  the  only  objects  of  science,  being 
immutable,  while  individual  substances  cognisable  by  the  senses^ 
being  in  a  perpetual  flux,  could  not  be  the  subject  of  real  knowledge. 
This  misapprehension  of  the  import  of  general  language  constitutes 
Mysticism,  a  word  so  much  oftener  written  and  spoken  than  under- 
stood. Whether  in  the  Vedas,  in  the  Platonists,  or  in  the  Hegelians, 
mysticism  is  neither  more  nor  less  than  ascribing  objecdve  existence  to 
the  subjective  creations  of  the  mind's  own  faculties,  to  mere  ideas  of 
the  intellect;  and  believing  that  by  watching  and  contemplating  these 
ideas  of  its  own  making,  it  can  read  in  them  what  takes  place  in  the 
world  without. 

§  5.  Proceeding  with  the  enumeration  of  d  jfriari  fidlacies,  and 
endeavoring  to  arrange  them  with  as  much  reference  as  possible  to 
their  natural  affinities,  we  come  to  another,  which  is  also  nearfy  allied 
to  the  fallacy  preceding  tbe  last,  standing  in  the  same  relstion  to  one 
variety  of  it  as  the  fallacy  last  mentioned  does  to  the  other.  This,  too, 
represents  nature  as  bound  to  conform  herself  to  the  incapacities  of 
our  intellect ;  but  instead  of  only  asserting  that  nature  cannot  do  a 
thing  because  wp  cannot  conceive  it  done,  goes  the  still  greater  length 
of  averring  that  nature  does  a  particular  thing,  on  the  sole  ground 
that  we  can  see  no  reason  why  she  should  not  Absurd  as  this  seems 
when  so  plainly  stated,  it  is  a  received  principle  among  phOosc^hers 
for  demonstrating  d  priori  the  laws  of  physicSeJ  phenomena.  A  phe- 
nomenon must  fi)llow  a  certain  law,  because  we  see  no  reason  why  it 
should  deviate  from  that  law  in  one  way  rather  than  in  anotber.  This 
is  called  the  principle  of  the  Sufficient  Reason;  and  by  means  of  it 
philosophers  oflen  flatter  themselves  that  they  are  able  to  establish, 
without  any  appeal  to  experience,  the  most  general  truths  of  experi- 
mental physics. 

Take,  for  example,  two  of  the  most  elementaiy  of  all  laws^  the  law 
of  inertia  and  the  first  law  of  motion.  A  body  at  rest  cannot,  it  is 
affirmed,  begin  to  move  unless  acted  upon  bv  some  external  force : 
because,  if  it  did,  it  must  either  move  up  or  down,  forward  or  back- 
ward, and  so  forth ;  but  if  no  outward  force  acts  upon  it,  there  can  be 
no  re€uon  for  its  moving  up  rather  than  down,  or  down  rather  than 
up,  &c.,  ergo  it  will  not  move  at  all.    Q.  £.  D. 

This  reasoning  I  conceive  to  be  entirely  fallacious,  as  indeed  Dr. 
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Brown,  in  bis  treatise  on  Cause  and  Effect,  has  shown  with  great 
acuteness  and  iostness  of  thought  We  have  before  remarked,  that 
aknost  every  fiuhicy  may  be  refexred  to  different  genera  by  different 
modes  of  filling  up  the  suppressed  steps,  and  this  particular  one  may, 
at  our  option,,  be  Drought  under  petiHo  prindpix.  It  supposes  that 
nothing  can  be  a  "  sufficient  reason"  for  a  body's  moving  m  one  par- 
ticular direction,  except  some  external  force.  But  this  is  the  very 
thing  to  be  proved.  Why  not  some  internal  force  1  Why  not  the  law 
of  £e  thing'«  own  nature  1  Since  these  philosophers  think  it  neces- 
sary to  prove  the  law  of  inertia,  they  of  course  do  not  suppose  it  to  he 
self-evident ;  they  must,  therefore,  be  of  opinion  that,  previously  to  all 
proof,  the  supposition  of  a  body's  moving  by  internal  impulse  is  an 
admissible  hypothesis :  but  if  so,  why  is  not  the  hypothesis  also  admift- 
sible,  that  the  intamal  impulse  acts  naturally  in  some  one  particular 
direction,  not  in  another  ]  If  spontaneous  motion  might  have  been 
the  law  of  matter,  why  not  spontaneous  motion  toirards  the  sun, 
towards  the  earth,  or  towards  the  zenith  I  Why  not,  as  the  ancients 
supposed,  towards  a  particular  place  in  the  universe,  appropriated  to 
each  particular  kind  of  substance  ?  Surely  it  is  not  allowable  to  say 
that  spontaneity  of  motion  b  credible  in  itself,  but  not  credible  if  sap- 
posed  to  take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  that  all  bodies  when  uncontrolled 
set  out  in  a  direct  line  towards  the  north  pole,  he  might  equally  prove 
his  point  by  the  principle  of  the  Sufficient  Beason.  By  what  right  is 
it^  assumed  diat  a  state  of  rest  is  the  particular  state  which  cannot  be 
deviated  from  v^ithout  special  cause  ]  Why  not  a  state  of  motion,  and 
of  some  particular  sort  of  motion  1  Why  may  we  not  say  that  the 
natural  state  of  a  horse  left  to  himself  is  to  amble,  because  otherwise 
he  must  either  trot,  gallop,  or  stand  still,  and  because  we  know  no 
reason  why  he  should  do  one  of  these  rather  than  another  ]  If  this  is 
to  be  called  an  unfair  use  of  the  "  sufficient  reason,"  and  the  other  a 
fair  one,  there  must  be  a  tacit  assumption  that  a  state  of  rest  is  more 
natural  to  a  horse  than  a  state  of  ambling.  If  this  means  that  it  is  the 
state  which  the  animal  wiU  assume  when  left  to  himself,  that  is  the 
very  point  to  be  proved ;  and  if  it  does  not  mean  this,  it  can  only  mean 
that  a  state  of  rest  is  the  simplest  state,  and  therefinre  the  most  likely 
to  prevail  in  nature,  which  is  one  of  the  fallacies,  or  natural  prsjudices 
we  have  already  examined. 

So  again  of  the  First  Law  of  Motion;  that  a  body  once  moving 
will,  if  left  to  itself,  continue  to  move  uniformly  in  a  straight  line.  An 
attempt  ia^  made  to  prove  this  law  by  saying,  that  if  not,  me  body  must 
deviate  either  to  the  right  or  to  the  left,  and  that  there  is  no  reason 
why  it  should  do  one  more  than  the  other.  But  who  could  know,  an- 
tecedently to  experience,  whether  there  was  a  reason  or  not  %  Might 
it  not  be  the  nature  of  bodies,  or  of  some  particular  bodies,  to  deviate 
towards  the  right  ?  or  if  the  supposition  is  preferred,  towards  the  east, 
or  south?  It  was  long  thou^t  that  bodies,  terrestrial  ones  at  least, 
had  a  natural  tendency  to  deflect  dowmwards ;  and  there  is  no  shadow 
of  anything  objectionable  in  the  supposition,  except  that  it  is  not  true. 
The  pretended  proof  of  the  law  of  motion  is  even  more  manifestly  un- 
tenable than  that  of  the  law  of  inertia,  for  it  is  flagrantly  inconsistent; 
*  it  assumes  that  the  continuance  o£  motion  in  the  direction  first  taken  is 
more  natural  than  daviatioii  either  to  the  right  or  to  the  left,  but  denies 
3N 
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tlmt  one  of  tiwie  can  pcmbly  W  more  natural  than  tke  oAer.  AS 
these  ftndes  of  liie  poBaibBity  of  knoiriBgwIiac  at  natural  or  not  natural 
by  any  other  means  tkaa  eameiienee,  are,  m  trtttl^  entirely  futile.  The 
real  luid  only  proof  of  the  lawa  of  motian,  or  of  any  other  law  of  die 
UQtverBe,  ia  experience ;  it  tb  limply  that  no  cdier  auppoahiona  explain 
or  are  consistent  with  die  facts  of  umTersal  nature. 

Geometen^  haroy  in  all  ages,  been  open  to  the  in^tation  of  en- 
deaToring  to  prove  the  most  generd  facta  of  die  outwaid  world  hj 
sophistical  reasoning,  in  order  to  avoid  appeals  to  die  senses.  Arcfai- 
uedes,  says  Froftasor  Plsyfair,^  estaUialMd  some  of  the  elementary 
nroposidoQB  of  statics  by  a  process  in  wfaidi  ho  ''borrowa  no  principle 
nxnn  experiment,  but  estarauilies  his  conclusion  endrely  by  reaaonmg 
d  ^fwi.  He  assumes,  indeed,  diat  equal  bodies,  at  die  ends  o£  the 
equal  arms  of  a  lever,  will  balance  one  anodieri  and  also  that  a  (^Itn- 
der  or  paraHelopiped  of  homogeneous  matter,  viiU  be  balanced  about 
its  centre  of  magnitude.  These,  however,  are  iiOt  inferences  from 
experience;  diey  are,  properiy  speaking,  coucUisions  deduced  from 
die  principle  of  die  Svilicient  Reason."  And  to  diis  day  there  are 
Ibw  geometers  who  would  not  think  it  hr  more  scientific  to  estabh^ 
these  or  any  odier  premisses  m  diis  way,  than  to  rest  dieir  evidence 
upon  diat  familiar  experienoo  which  in  die  case  in  question  might  have 
been  so  safi^y  appealed  ta 

(  6.  Anodier  natural  prejudice,  of  most  exlenalve  prevaienoe,  and 
which  lay  at  die  root  of  die  errors  &llen  into  by  die  ancient  philoso- 
pheis  in  dieir  physical  inquiries,  was  diis:  That  the  differences  in 
nature  muat  corresnood  to  our  received  distincdons;  diat  efects  which 
we  are  accuMJome^  in  popular  language,  to  call  by  different  namesi 
and  arrange  in  different  daases,  must  be  of  different  natures,  and  have 
different  causes.  This  prejudice,  so  evidendyof  the  same  origin  with 
diose  already  treated  of,  marks  more  especially  die  eariiest  stage  of 
acienoe,  when  it  has  not  yeit  broken  loose  from  the  trammels  of  every* 
day  phraaeology.  Hie  extraordinaiy  prevaienoe  of  the  fiJkcy  among 
die  Greek  philosophers  may  be  accounted  for  by  their  generally  know- 
ing no  other  language  than  their  ovm;  from  whic^  it  was  a  consequence 
dmt  dieir  ideas  followed  die  accidental  or  arbitrary  combinations  (X 
diat  language,  more  oompletety  dian  can  happen  amonff  the  modems 
to  any  but  illiterate  persons.  They  had  great  dificultv  m  distinguish* 
ing  between  diinga  which  their  lan^age  confounded,  or  in  putting 
mentally  to^iher  diiags  vriiich  it  distingmshed ;  and  could  hardly  com- 
bine the  objects  in  nature  into  any  classes  but  diose  vvhtch  were  made 
for  diem  W  the  popdar  phrases  ci  their  own  country ;  or  at  least 
could  not  help  fancying  those  classes  to  be  natural,  and  all  odiers 
ariHtrary  and  artificial.  Accordingly,  as  is  remarked  by  Mr.  Whewell, 
adentific  inveadgadon  among  die  Greek  philosophers  and  dieir  fol- 
lowers in  the  middle  ages,  was  litde  more  dian  a  mere  sifting  and 
analy  CTg  of  the  nodons  attached  to  common  language.  They  diought 
that  by  determining  die  meaning  of  vvords,  diey  could  become  ac- 
quainted wWi  fiicta.  "They  took  for  granted,"  says  Mr.  Whewell,t 
^that  pliilos<^hy  iqust  result  from  die  reladons  of  diose  nodons  which 
aze  involved  m  the  common  use  of  langui^,  and  they  proceeded  to 

•  DttwTtotfww,  nt  "2P»i  BP.  ^96-a.^  ^ 
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seek  it  by  atudyiag  aoeb  md^m."  Im  ki9  aein  ohapter  Mr.  WliMreD 
b98  80  weU  iUi>Btria»4  ftnd  ^swnplified  thw  enror,  that  we  BhaU  taki» 
(be  liberty  qf  quotw»g  bin  f  (  boom  leogA. 

**  Tbe  jpropeqaily^"  Myt  bef,  ^*tQ  aeek  for  prineiplcB  ia  tibe  common 
iiBaffe^  or  laagw^g^i,  m^y  be  diacented  at  a  very  early  period.  Thu$ 
we  bave  ai>  e;oi»ple  ef  it  in  a  wm^  nvbiob  ia  repotted  of  Thales,  the 
^buader  of  Gneek  pbib>fH»pby«  Wh»n  be  wai  aaked,  'What  is  tfaa 
greatest  tbbngl'  he  repli^  ^Ploces  fyt  all  otber  thingB  axe  «»  the 
urorld,  but  the  world  ia  ta  it*'  In  Ariatode  we  have  tbe  cooBummadon 
of  thi«  atode  of  8peeidali<m.  Tbe  iwual  point  from  v^ucb  be  atarts  ia 
baa  ioquiriea  ia,  tbat  vt^  $af  tbua  or  tbua  Id  cammon  language.  Thusi 
wben  be  baa  to  diacusa  Cbe  <^uaatioja  wbedhar  tbere  be,  m  any  part  of 
tbe  uai^ime,  a  tokU  oar  ^aoe  w  wbicb  these  ia  nothing,  be  inquiraa  firat 
in  bow  many  aeaaea  we  aay  that  one  thing  ia  ia  another.  He  enumer* 
atea  many  of  tbaae;  we  aay  the  {Wt  ia  in  the  whole,  aa  the  finger  ia  «» 
tbe  hand  \  again  we  aay,  ik^  apeciea  ia  in  tbe  genua,  aa  man  ia  included 
Ml  animal;  again,  the  gjaverament  of  Greece  ia  ta  the  king;  and  variooa 
other  aenaea  are  deaatbed  aad  exemplified,  bat  of  ail  tbeae  ike  moH 
fr^fer  is  wh«»  we  aay  a  thin^  ia  «»  a  yaaad,  and  generally  i%  flace^ 
He  aext  examined  what  place  ia,  and  cornea  to  thia  concluaion,  that  'if 
abont  a  body  these  be  aaelher  body  mduding  it,  U  ia  in  place,  and  if 
no^  not.'  A  body  noYiaa  wben  it  daangea  ita  place;  but  he  adda,  that 
if  water  be  in  a  v^aael  the  veaael  bebig.a(t  raat,  the  pacta  oMie  waiter 
may  atjU  me^eb  ^  fibey  are  indnded  b^  eadb  other;  ao  that  while  the 
whole  doea  ntot  <jbange  ifta  place,  thia  parta  may /diange  their  place  in  a 
fsircttlar  ordei:.  Px^oeeediiig  then  to  tbe  queation  of  a  wnd^  he  aa  uaual 
examtnea  tba  diffanant  aenaea  in  whidi  the  tern  ia  aaed,  and  adopta,  aa 
tbe  moat  pvoper,  flace  ^fiitioitt  matter;  with  no  uaefial  reault." 

"Again,  in  a  qneation  coacemia^  mecbuiical  action,  he  aaya, '  Wben 
^  man  mevea  a  atone  by  pnabing  it  ¥ritii  a  aticfc,  we  say  bodi  that  the 
man  movea  the  atone,  and  that  jtbeatidLmorea  the  atone,  Inatthe  latter 
M$pre  fSf^peH^t 

"  A«ain,  we  find  the  Greek  pbiloaopben  applying  tbemaelTea'to  ex* 
tract  ^eir  dog^naa  from  the  moat  general  and  abamct  notiona  which 
they  coidd  detect ;  fiir  example^  fix>m  tbe  conception  €i  the  Univeia^ 
aa  Qae  or  w  Maaiy  tbinffa.  They  tried  to  detennine  how  far  we  may» 
or  muat,  oembsne  with  theae  ^oncepticma  ibat  af  a  whole,  of  paita,  ci 
nnmber,  of  limita,  of  place,  of  beeinninff  or  end«  of  full  or  roid,  of  reat 
or  raotioa,  of  eauae  and  effect,  and  the  like.  Theana^aiaofaacboon* 
oeptiona  with  aiacb  a  view,  occnpiea,  £ar  inatance,  dmoat  the  whole  of 
Axiatotle'a  Tveatiae  on  tbe  fleavma." 

The  foilowing  p«ragnf»b  aaanta  porticalar attention: — "Another 
mode  of  reaaoning,  iwrynndely  applied  in  tbeae  atteaimtB,  waa  the  do^ 
trine  cf  oontrarietdes^  in  which  it  waa  aaauoMd,  ibat  adjectivea  or  aub* 
atantiyea  which  are  in  cooooion  language,  or  in  aome  abatract  mode  of 
conception,  oppoaed  to  e«ch  other,  muat  point  at  aome  fundamental 
antitheaig  in  natuie,  which  it  ia  important  to  atody.  Thua  Ariatotle 
aaya,  that  the  Pythara»aoa,  froan  the  contraate  wfaicb  number  aug* 

C,  coflecflted  ten  prmc]ple»--LiHiited  and  Unlimited,  Odd  and  Even, 
and  H^rnr,  Right  and  Loft,  Male  and  Female,  Reat  and  Modoo, 
Straight  Mid  Cavvied,  Light  and  I>azkneaa,£k>odand  Sbrili  Square  and 
Oblong. . . .  Ariatotle  himaelf  deduced  the  doctrine  of  four  elementa  and 
other  dogmaa  by  oppoaiiona  «f  .the  ( 
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Of  tbe  maimer  in  which,  fitm  premimes  obtained  in  tliia  way,  the 
ancients  attempted  to  deduce  laws  of  nature,  one  example  is  given  bj 
Mr.  Whewell  a  few  pages  further  on.  ''Aristotle  decides  that  there  is 
no  Yoid,  on  such  arguments  as  this.  In  a  void  there  could  be  no  dif- 
lerence  of  up  and  down ;  for  as  in  nothing  there  are  no  differences,  so 
there  are  none  m  a  privation  or  negation ;  but  a  void  is  merely  a  priva- 
tion or  negation  of  matter ;  therefore,  in  a  void,  bodies  could  not  move 
up  and  down,  which  it  is  in  their  nature  to  da  It  is  easily  seen*'  (Mr. 
Whewell  veiy  justly  adds)  '*  that  such  a  mode  of  reasoning  elevates 
the  fiimiliar  forms  of  language,  and  the  intellectual  connexions  of  tenns, 
to  a  supremacy  over  fiicts ;  making  truth  depend  upon  whether  terms 
are  or  are  not  privative,  and  whether  we  say  mat  bodies  fall  naturally" 

The  propensity  to  assume  that  the  same  relations  obtain  between 
objects  themselves,  which  obtain  between  our  ideas  of  them,  is  hero 
seen  in  the  extreme  staffe  of  its  development.  For  the  mode  of  phi- 
loeophiziog,  exemplified  in  the  foregomg  instances,  assumes  no  less 
than  that  the  proper  way  of  arriving  at  knowledge  of  nature,  is  to 
stody  nature  herself  subjectively ;  to  apply  our  observation  and  anal- 
ysis not  to  the  facts,  but  to  the  common  notions  entertained  of  those 
^icts. 

Many  other  equally  striking  examples  may  be  given  of  the  tendency 
to  assume  that  things  which  for  the  convenience  of  common  life  are 
placed  in  different  classes,  must  iifier  in  every  respect.  Of  this  nature 
was  the  universal  and  deeply-rooted  prejudice  of  antiquity  and  the  mid- 
dle ages,  diat  celestial  and  terrestrial  phenomena  must  be  essentially 
different,  and  could  in  no  manner  or  degree  depend  upon  the  same 
laws.  0£  the  same  kind,  also,  was  the  prejudice  against  which  Bacon 
contended,  that  nothing  produced  by  nature  could  be  successfiilly 
imitCLted  by  man :  **  Calorem  solis  et  ignis  toto  eenere  diffeire ;  ne 
scilicet  homines  putent  se  per  opera  ignis,  aliquid  simile  iis  quse  in 
Natura  fiunt,  educere  et  formare  posse :"  and  again,  *'  Oompositionem 
tantum  opus  Hominis,  Mistionem  vero  opus  solius  Naturee  ease :  ne 
scilicet  homines  sperent  aliquam  ex  arte  Coiporum  naturalium  genera- 
tionem  aut  transformationem."  *  The  grand  distinction  in  the  ancient 
philosophy,  between  natural  and  violent  motions,  though  not  witthout 
a  plausible  foundation  in  the  appearances  themselves,  was  doubtless 
greatly  recommended  to  adoption  by  its  conformity  to  this  prejudice. 

§  7.  From  the  fundamental  error  of  the  scientific  inquirers  of  anti- 
quity, we  pass,  by  a  natural  association,  to  a  scarcely  less  fundamental 
one  of  their  ^at  rival  and  successor,  Bacon.  It  has  excited  the 
surprise  of  philosophers  that  the  detailed  system  of  inductive  logic, 
which  this  extraordmary  man  labored  to  construct,  has  been  turned  to 
so  little  direct  use  by  subsequent  inquirers,  having  neither  continued, 
except  in  a  few  of  its  genei^ities,  to  be  recognized  as  a  theoiy,  nor 
havine  conducted  in  practice  to  any  great  scientific  results.  But  this, 
thougpa  not  unfrequently  remarked,  has  scarcely  received  any  plausible 
explanation ;  and  some,  indeed,  have  preferred  to  assert  that  all  rules 
of  induction  are  useless,  rather  than  suppose  that  Bacon's  rules  are 
gi^ounded  upon  an  insufficient  analysis  oi  the  inductive  process.  Such, 
however,  will  be  seen  to  be  the  fact,  as  soon  as  it  is  conridered,  ^at 
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Bacon  entirely  overlo<^ed  Plurality  of  Causes.  AD  bis  rules  tacitly 
imply  the  assumption,  so  contrary  to  all  we  now  know  of  nature,  that 
a  phenomenon  cannot  have  more  than  one  cause. 

When  Bacon  is  inquiring  into  what  he  tmns  the  forma  ealidi  out 
Jrigidij  gravis  atU  leiis,  sicci  ami  humidif  and  the  Eke,  he  never  for  an 
instant  doubts  that  there  is  some  one  thing,  some  invariable  condition 
or  set  of  conditions,  which  is  present  in  all  cases  ofheat,  or  of  cold,  or 
of  whatever  other  phenomenon  he  is  considering ;  the  only  difficulty 
being  to  find  what  it  is  ;  which  accordingly  he  tries  to  do  by  a  process 
of  elimination,  rejecting  or  excluding,  by  negative  instances,  whatever 
is  not  theyorma  or  cause,  in-order  to  arrive  at  what  is.  But,  that  tins 
fsrma  or  cause  is  ant  thing,  and  that  it  is  the  same  in  all  hot  objects^ 
he  has  no  more  doubt  of,  than  another  person  has  that  there  is  always 
some  cause  or  otAer,  In  the  present  state  of  knowledge  it  could  not 
be  necessary,  even  if  we  had  not  already, treated  so  fully  of  the  questicm, 
to  point  out  how  wid^y  this  supposition  is  at  variance  with  the  truth. 
It  IS  particularly  unfortunate  for  Bacon  that,  faUing  into  this  errc»r,  he 
should  have  fixed  almost  exclusively  upon  a  class  of  inquiries  in  which 
k  was  particularly  fatal;  namely,  inquiries  into  the  causes  of  the 
sensible  qualities  of  objects.  For  his  assumption,  oroundless  in  every 
case,  is  fidse  in  a  pecuhar  degree  with  respect  to  those  sensible  quali- 
ties. In  regard  to  scarcely  any  of  them  has  it  been  found  possible  to 
trace  any  unity  of  cause^  any  set  of  conditions  invariably  accompanying 
the  quality.  The  conjunctions  of  such  qualities  with  one  another 
constitute  the  variety  of  Kinds,  in  which,  as  already  remarked,  it  has 
not  been  found  possible  to  trace  any  law.  Bacon  was  seeking  for 
what  did  not  exist  The  phenomenon  of  which  he  sought  for  the  one 
cause  has  oflenest  no  cause  at  all,  and  when  it  has,  depends  (as  far  as 
hitherto  ascertained)  upon  an  unassignable  variety  of  oistinct  causes. 

And  upon  this  roek  every  one  must  split,  who,  like  Bacon,  repre* 
sents  to  himself  as  the  first  and  fbndamental  problem  of  science  to 
ascertain  what  is  the  cause  of  a  given  effect,  rather  than  what  are  the 
effects  of  a  given  causes  It  was  shown,  in  an  early  sti^  of  our  in- 
quiry into  the  nature  of  Induction,*  how  much  more  ample  are  the 
resources  which  science  conunands  for  the  latter  than  for  the  former 
inquiry,  since  it  is  upon  the  latter  only  that  we  can  throw  any  direct 

al^ht  by  means  of  experiment ;  the  power  of  artificially  producing  an 
feet,  miplying  a  previous  knowledge  of  at  leaat  one  of  its  causes.  If 
we  discover  the  causes  of  effects,  it  is  generally  by  having  previously 
discovered  the  effects  of  causes:  the  greatest  skill  in  deyising  crucial 
instances  for  the  fimner  purpose  may  only  end,  as  Bacon's  physical 
inqinries  did,  in  no  result  at  sJl.  Was  it  that  his  eagerness  to  acquire 
the  power  of  producing  for  man's  benefit  effects  of  practical  importance 
to  human  life,  rendering  him  impatient  of  pursuing  that  end  by  a  cir- 
cuitous route,  made  even  him,  the  champion  of  experiment,  pre&r  the 
direct  mode,  though  one  of  mere  observation,  to  the  indirect,  in  which 
alone  experiment  was  possible].  Or  had  even  Bacon  not  entirely 
cleared  his  mind  from  the  notion  of  the  ancients,  that  "  rerum  cognos- 
oere  camas'^  wa#  the  sole  object  of  philosopHy,  and  thai;  to  inquire  into 
the  ^ct$  of  things  belonged  to  servile  ana  mechanical  arts  1 
^  It  is  worth  remarking  that,  while  the  only  efficient  mode  of  cultivating 
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•peooladTe  MJence  was  ttin^d  fion  sil  michie  domjtmpt  of 
^peratkms,  tlie  fiike  apeeidfltiTe  Tiewt  dnis  e&gendered  9B?e  in  their 
turn  a  false  direction  to  anch  practicid  «id  nedMarical  aima  aa  werB 
atill  suffered  to  dxisC  Tbe  asaumptieii  mmTeraal  aznoog  the  andoita, 
and  in  the  middle  ages,  that  there  M^r^xn  pnmcipUt  of  heat  and  oold, 
dryness  and  aaoistore^  Ace.,  led  dix^cdy  to  a  belief  in  akhemy }  in  a 
transmutation  of  sa^stances,  a  ehange  fitoa  one  Kind  into  anodier* 
Why  should  it  not  be  possiblo  to  make  gold  %  Baidi  of  the  charao 
teristic  properties  of  ffM  had  its  farma^  ita  essence,  its  set  of  cona- 
tions, which  if  we  could  discorer,  and  lesm  how  to  raaliae,  we  ooold 
auperinduce  that  partieular  propeity  upon  any  other  substance,  upon 
wood,  or  iron,  or  Hme,  or  clay.  i{  tlien,  we  could  effect  Uik  with 
respect  to  eToxy  one  of  the  essential  propeities  of  dsio  precious  metaJa^ 
^re  should  have  conrerted  the  other  substance  into  golo.  Nor  did  thia, 
if  once  the  premisses  were  gra^kted,  appear  to  trsnaoeftd  the  teal  pow- 
ers of  man.  For  daily  experienee  showed  that;  afanoat  erery  one  of 
the  distinctiTe  seniibte  ptopertiea  of  any  object,  its  oonsiateDce,  its 
color,  its  taste,  its  smell,  its  shape^  odmittiDd  of  beimr  totalfy  changed 
by  fire,  or  wateTy  tx  some  other  chemical  a^eiit  "t^  formiB  of  d 
those  qualities  aeemiAg,  thetelbrei  to  be  withm  human  power  either  to 
produce  or  to  annihilate,  not  only  did  Uie  transmutation  of  substancea 
appear  abstFactedly  possible,  but  the  employment  of  the  power,  at  our 
choice,  for  practical  ends,  seemed  by  no  means  hopeless. 

A  prejaoice  universal  in  the  ancient  world,  aod  from  which  evea 
Bacon  was  so  far  from  being  fr«e,  that  it  pervaded  and  vitiated  the 
vrhole  practical  part  of  hia  svi^tem  of  logic,  may  with  good  reason  be 
rtiuked  high  in  the  order  of  Fallacies  of  which  we  are  now  treaiiiig. 

\  8.  There  remlinB  end  h  priori  fdlacy  or  HMttal  prajudioe,  tho 
most  deeply-rooted,  perhaps,  of  all  wMch  we  have  eimmerated :  one 
which  not  only  reigned  supreme  in  the  aucient  world,  but  still  posssasea 
almost  undisputed  dominion  over  many  of  the  most  cultivatea  minds ; 
and  some  of  the  most  remarkable  of  the  numerous  instances  by  which 
I  Shan  think  it  necessary  to  exemplify  it,  vnll  be  taken  from  the  writings 
of  recent  philosophers.  This  is,  that  the  oonditiona  of  a  phenomenon 
must,  or  at  least  probably  will,  resemble  the  pheuomenon  itself. 

Conformably  to  what  we  have  before  remaiked  to  be  of  frequent 
occurrence,  this  faUacy  might  without  much  impropriety  have  been 
placed  in  a  different  class,  among  Fallaoies  of  Genoralisation :  frir 
experience  does  afford  a  certain  degree  <^  countenance  to  the  assump^ 
tion.  The  cause  does,  in  very  many  cased,  resemble  its  effect;  like 
produces  like.  Ma&y  phenomena  have  a  direct  tendency  to  perpetuate 
their  own  existence,  or  to  give  rise  to  other  phenomena  similar  to  them- 
selves. Not  to  mention  forms  actually  mcmlded  upon  one  another,  as 
impressions  on  rrHH  and  the  Hke,  in  wltich  the  closest  resemblance 
between  the  eflfect  and  its  cause  is  the  very  law  of  the  phenommion ; 
all  motion  tends  to  continue  itself,  with  its  own  velocity,  and  in  itt  own 
original  direction ;  and  the  motion  of  one  body  tends  to  set  oUiero  in 
motion,  whi(;h  is  indeed  the  most  common  of  the  modes  in  which  the 
motions  of  bodies  originate.  We  need  scarcely  refer  to  contagion, 
fermentation,  and  the  like ;  or  to  the  production  of  effects  by  the 
growth  or  expansion  of  a  germ  or  rudiment  resembling  on  a  smaller 
scale  the  completed  phenomenon^  aa  in  the  growth  of  a  plant  or  animal 
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&9m  an  oaibrjo^  Um*  embryo  iteelf  doming  ito  ^gia  from  anoiiier 
plant  07  aaisuil  of  tbo  same  kind.  Againi  <ibo  UMMi^|bt8»  or  ronim- 
eenoea.  which  «ro  effects  of  oiu:  past  sopsatioi^i  reaeiiiiUo  thoso  sensa- 
tiooa;  faaluupB  produce  skaUar  &oli]iga  by  way  oC  ayiapatby ;  aots 
prodaee  etmuar  acta  by  inYolttiitary  or  Tolumtary  kiutaJUOD.  With  so 
ouuij  ai^araiices  in  its  &vor,  no  wonder  i£  a  pcesumption  natuiaJUy 
grew  up  in  leeo's  minds,  liiat  causes  must  ne^ea^^rUy  resemble  diair 
effects,  and  that  like  could  9tUy  be  produced  bv  like. 

This,  principle  of  fallacy  has  osuaUy  pi^ssiaed  over  the  fantasrioal 
attempts  to  infiuence  the  course  of  nature  by  coejecUiral  means,  the 
choice  of  whkfa  was  not  directed  by  previous  observation  wd  ex^peii- 
menu  The  guess  ahnostalways  fixed  upon  some  means  which  pot- 
seased  features  of  real  or  apparent  rescsnblance  to  the  end  in  view. 
If  a  charm  was  wanted,  as  by  Ovid*s  Medea,  to  prolong  life,  all  loia^ 
lived  animals,  or  what  wei»  estewned  suoh,  were  collected  and  brewed 
into  n  l»Qth;<^-» 

noodcfoit  jIUs 

8<}«aiBfia  Cmjplui  ieomB  nMmbrana  cbelydii 
ViTECisque  jecur  cervi :  quibtu  msuper  adoit 
Om  eapotqiM  novom  comku  aaeok  |iiwiu. 

A  similar  notion  was  embodied  in  the  celebrated  medical  theory 
called  the  **  Doctrine  of  Signatures,"  *•  which  is  no  less,"  says  Dr, 
Paris,*  '^than  a  belief  that  every  natural  subtance  which  possesses 
any  medicinal  virtue,  indicates  by  an  obvious  and  well-marked  ex- 
ternal character  the  disease  fer  which  it  is  a  remedy,  or  the  object 
for  which  it  should  be  employed.''  This  outward  character  was 
ffenerally  some  feature  of  resemblance,  real  or  fhntastical,  either  to 
uie  effect  it  was  supposed  to  produce,  or  to  the  phenomenon  over 
which  its  power  was  thought  to  be  exercised.  **  Thus  the  lungs 
of  a  fox  must  be  a  specific  for  asthma,  because  that  animal  is  re- 
markable for  its  stronff  powers  of  respiration.  Turmeric  has  a 
briUiant  vellow  color,  wnicn  indicates  that  it  has  the  power  of  curing 
^e  jaundice ;  for  the  same  reason  poppies  most  relieve  diseases  of  the 
head;  A^aricus  those  of  the  bladder;  CasHafatula  the  affections  of 
die  intestines,  and  Aristolochia  the  disorders  of  the  uterus :  the  polish- 
ed surfece  and  stony  hardness  which  so  eminently  characterize  the 
seeds  of  the  Lithospermum  officinale  (common  eromwell)  were  deemed 
a  certain  indication  of  their  efficacy  in  calciuous  and  gravelly  dis- 
orders: for  a  similar  reason,  the  roots  of  the  Saxifraga  granulate 
(white  saxifrage)  |;ained  reputation  in  the  cure  of  the  same  disease ; 
and  the  Euphrasia  (eye-bnght)  acquired  fame,  as  an  application  in 
complaints  of  the  eye,  because  it  exhibits  a  black  spot  m  its  corolla 
resembling  the  pupil.  The  blood-stone,  the  Heliotropium  of  the  an- 
cients, from  the  occasional  small  specks  or  points  of  a  olood-red  color 
exhibited  on  its  ereen  surface,  is  even  at  this  day  employed  in  manv 
parts  of  England  and  Scotland,  to  stop  a  bleeding  from  the  nose;  and 
nettle  tea  continues  a  popular  remedy  for  the  cure  of  Urticaria,  It  is 
also  asserted  that  some  substances  bear  the  signatures  of  the  humors 
as  the  petals  of  the  red  rose  that  of  the  blood,  and  the  roots  of  thubarb 
and  the  flowers  of  saffix)n  that  of  the  bile." 

The  early  speculations  respecting  the  chemical  composition  of  bodies 
were  renderea  abortive  by  no  circumstance  more,  than  by  their  inva- 
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riably  taking  for  granted  that  the  praperdes  of  the  elemenCs  nraat 
temble  those  of  tbo  compounds  which  were  formed  from  thent. 

To  descend  to  more  modem  instances ;  it  was  long  thought  and  i 
stoutly  maintained  by  the  Cartesians  and  even  by  Leibnitz  against  the 
Newtonian  philosophy,  (nor  did  Newton  himself,  as  we  have  som, 
contest  the  assumption,  but  eluded  it  by  an  arbitrary  hypothesis,)  that 
nothing  (of  a  physical  nature  at  least)  could  account  for  motion,  except 
previous  motion  ;  the  impulse  or  impact  of  some  other  body.     It  was 
very  long  before  the  scientific  world  could  prevail  upon  itself  to  admit 
attraction  and  repulsion  (t.  e,  spontaneous  tendencies  of  particles  to  ap 
preach  or  recede  from  one  another)  as  ultimate  laws,  no  more  requiring 
to  be  accounted  for  than  impulse  itself,  if  indeed  the  latter  were  not, 
in  truth,  resolvable  into  the  former.    From  this  same  source  arose  the 
innumerable  hypotheses  to  explain  those  classes  of  motions  which  ap- 
peared more  mysterious  than  others  because  there  was  no  obvioos 
mode  of  attributing  them  to  impulse,  as  for  example  the  voluntary  mo* 
tions  of  the  humaA  body.    Such  were  the  interminable  systems   of 
vibrations  propagated  along  the  nerves,  or  animal  spirits  rushing^  up 
and  down  between  the  muscles  and  the  brain :  which,  if  the  facts 
could  have  been  proved,  would  no  doubt  have  been  an  important  ad- 
dition to  our  knowledge  of  physiological  laws ;  but  the  mere  invention, 
or  arbitrary  supposition  of  them,  could  not  unless  by  the  strongest  de- 
lusion be  supposed  to  render  the  phenomena  of  animal  Hfe  more  com- 
prehensible or  less  mysterious.    Nothing,  however,  seemed  satiafacto* 
r^,  but  to  make  out  that  motion  was  caused  bv  motion ;  by  something 
like  itself.    If  it  was  not  one  kind  of  motion  it  must  be  another.     In 
like  manner  it  was  supposed  that  the  physical  qualities  of  objects 
must  arise  from  some  similar  quality,  or  perhaps  only  some  quality 
bearing  the  same  name,  in  the  particles  or  atoms  of  which  the  objects 
were  composed ;  that  a  sharp  taste,  for  example,  must  arise  from  sharp 
particles.    And  reversing  the  inference,  the  effects  produced  by  a 
phenomenon  must,  it  was  supposed,  resemble  in  their  physical  attri- 
butes the  phenomenon  itself.     The  influences  of  the  planets  were  Bcq[>- 
posed  to  be  analoeous  to  their  visible  peculiarities :  Mars,  being  of  a 
red  color,  portended  fire  and  slaughter ;  and  the  like. 

Passing  from  physics  to  metaphysics,  we  may  notice  among  the  most 
remarkable  fruits  otthiB  a  priori  faUacy,  two  closely  analogous  theories, 
employed  in  ancient  and  in  modem  times  to  bridge  over  the  chasm 
between  the  world  of  mind  and  that  of  matter :  the  species  sensibiles  of 
the  Epicureans,  and  the  modem  doctrine  of  j^erception  by  means  of 
ideas.  These  theories  are  indeed,  probably,  indebted  for  their  exist- 
ence not  solely  to  the  fallacy  in  question,  but  to  that  fallacy  combined 
with  another  natural  prejudice  already  adverted  to,  that  a  thing  cannot 
act  where  it  is  not  In  both  doctrines  it  is  assumed  that  the  phenom- 
enon which  takes  place  in  us  when  we  see  or  touch  an  object,  and 
which  we  regard  as  an  effect  of  that  object,  or  rather  of  its  presence  to 
our  organs,  must  of  necessity  resemble  very  closely  the  outward  object 
itself.  To  fulfill  this  condition,  the  Epicureans  supposed  that  objects 
Were  constantly  projecting  in  all  directions  impalpable  images  of  them- 
selves, which  entered  at  the  eyes  and  penetrated  to  the  mind :  while 
modem  philosophers,  though  they  rejected  this  hypothesis,  agreed  in 
deeming  it  necessary  to  suppose  that  not  the  object  itself,  but  a  mental 
image  or  representadon  of  it,  wasi  the  direct  object  of  perception.    Dr. 
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Reid  bad  to  employ  a  world  of  argumont  and  illostraticni  to  famOiarize 
people  with  the  truth,  that  the  sensations  or  impressions  on  our  minds 
need  not  necessarily  be  copies  of,  or  baye  any  resemblance  to,  the 
causes  which  produce  them;  in  opposition  to  the  natural  prejudice 
which  led  men  to  assimilate  the  action  of  bodies  upon  our  senses,  and 
through  them  upon  our  minds,  to  the  transfer  of  a  given  form  from  one 
object  to  another  by  actual  moulding.  The  works  of  Dr.  Raid  are 
even  now  the  most  eflfectual  course  of  study  for  detaching  the  mind 
fipom  the  prejudice  of  which  this  was  an  example.  And  the  value  of 
the  service  which  he  thus  rendered  to  jpopular  philosophy,  is  not  much 
diminished  although  we  may  hold,  with  Brown,  that  he  went  too  far 
in  imputing  the  ^'  ideal  theory"  as  an  actual  tenet,  to  the  generality  of 
the  philosophers  who  preceded  him,  and  especially  to  Locke  and 
Hume  :  for  if  they  did  not  themselves  consciously  &11  into  the  error, 
unquestionably  they  often  led  their  readers  into  it.    , 

The  prejudice,  that  the  conditions  of  a  phenomenon  must  resemble 
the  phenomenon,  is  occasionally  exaggerated,  at  least  verbally,  into  a 
still  more  palpable  absurdity ;  the  conditions  of  the  thing  are  spoken 
of  as  if  they  taere  the  very  thing  itself.  In  Bacon's  model-inquiry, 
which  occupies  so  great  a  space  in  the  Navwm  Orgaiwm,  the  inquisitio 
in/armam  calidi^  the  conclusion  which  he  favors  is  that  heat  is  a  kind 
of  motion ;  meaning  of  course  not  the  feeling  of  heat,  but  the  conditions 
of  the  feeling ;  meaning,  therefore,  only,  that  wherever  there  is  heat, 
there  must  first  be  a  particular  kind  of  motion ;  but  he  makes  no  dis- 
tinction in  his  language  between  these  two  ideas,  expressing  himself  as 
if  heat,  and  the  conditions  of  heat,  were  one  and  the  same  thing.  So 
Darwin,  in  the  beginning  of  his  Zoonomia,  says,  *'  The  word  idea  has 
various  meanings  in  the  writers  of  metaphysics:  it  is  here  used  simply 
for  those  notions  of  external  things  which  our  organs  of  sense  bring  us 
acquainted  with  originally"  (thus  far  the  pruposition^ough  vague,  » 
unexceptionable  in  meaning),  **  and  is  denned  a  contraction,  a  motion, 
or  conjuration,  of  the  fibres  which  constitute  the  immediate  or^an  of 
sense."  Our  notianMy  a  configuration  of  the  fibres !  What  kind  of 
philosopher  must  he  be  who  thinks  that  a  phenomenon  is  defined  to  he 
the  condition  on  which  he  supposes  it  to  depend  1  Accordingly  he 
says  soon  after,  not  that  our  ideas  are  caused  oy,  or  consequent  upon, 
certain  organic  phenomena,  but  '<  our  ideas  are  animal  motions  of^  the 
organs  of  sense."  And  this  confusion  runs  through  the  four  volumes  of 
the  Zoonomia ;  the  reader  never  knows  whether  the  writer  is  speaking 
of  die  effect,  or  of  its  supposed  cause;  of  the  idea,  a  state  of^  mental 
consciousness,  or  of  the  state  of  the  nerves  and  brain,  which  be  consid- 
ers it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  natural  prejudice, 
that  causes  and  their  effects  must  resemble  one  another,  has  operated 
in  practice  so  as  to  give  rise  to  grievous  errors.  I  shall  now  go  nuther, 
ana  produce  from  the  writings,  even  of  recent  philosophers,  instances 
in  wbich  the  prejudice  itself  is  laid  down  as  an  estabushed  principle. 
M.  Victor  Cousin,  in  the  last  of  his  very  remarkable  lectures  on  Locke 
(which  as.  a  resume  of  the  objections  of  the  opposite  school  to  that  great 
man's  doctrines,  is  a  work  of  eminent  merit),  enunciates  this  maxim  in 
the  following  unqualified  terms :  '*  Tout  oe  qui  est  vrai  de  Teffet  est 
vrai  de  la  cause."  A  doctrine  to  which,  unless  in  some  peculiar  and 
technical  meaning  of  the  words  cause  and  effect,  it  is  not  to  be  ima- 
SO 
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gined  tliot  any  penon  woidd  literally  adhere:  but  he  wlio  oaaitA  m 
write  must  be  far  enough  from  Beeins,  that  the  very  reverse  might  ba 
the  fact ;  that  there  is  nothing  impofiMble  in  the  auppoaition  that  no  oms 
property  which  ia  true  of  the  effect  might  be  true  of  die  cause.   Witbost 

foing  quite  ao  far  in  point  of  expreasion,  Coleridge,  in  his  Bicjgrapkm 
iiteraria^  affiims  as  an  '*  evictent  truth»"  that  "  the  law  of  causalitf 
holds  only  between  homogeneous  things,  t.  e.,  thinm  bavii^  soma 
common  property/^  and  therefore,  '^  cannot  extend  from  one  waiii 
into  another,  its  opposite :"  hence,  as  mind  and  matter  have  no  com- 
mon property,  mind  cannot  act  upon  matter  nor  matter  upon  miiid. 
What  is  this  but  the  a  priori  fallacy  of  which  we  are  apeaking^t  The 
doctrine,  like  many  others  of  Coleridge,  is  taken  from  ^iDosa,  in  the 
fixBt  book  of  whose  Etkica  {De  Deo)  it  stands  as  the  Inird  Pzoposi- 
tion :  "  QusB  res  nihil  commune  inter  se  habent,  eaium  una  aJterioi 
causa  esse  non  potest/'  and  is  there  proved  from  two  so-called  Bjdoam, 
equally  gratuitous  with  itself;  but  opinosa,  ever  systematically  oon- 
aistent,  pursued  the  doctrine  to  its  inevitable  consequence,  the  mateci- 
alityofGod. 

The  same  conoeptian  of  impossibility  led  the  ingenious  and  subtle 
mind  of  Leibnitz  to  his  celem-ated  doctrine  of  a  preestabliahed  har- 
mony. He,  too,  thought  that  mind  could  not  act  upon  matter,  nor 
especially  matter  upon  mind,  and  that  the  two,  therefore,  must  have 
been  arranged  by  their  Maker  like  two  clocks,  which,  though  uncon- 
nected with  one  another,  strike  simultaneously,  and  always  point  to 
the  same  hour.  Malebranche's  equally  famous  theory  of  Occasional 
Causes  was  a  further  refinement  upon  this  conception :  instead  of  sup- 
posing the  clocks  originally  arranged  to  strike  together,  he  held  tint 
when  the  one  strikes,  Gk>d  interposes,  and  makes  the  other  strike  ia 
correspondence  with  it 

Descartes,  in  ^e  manner,  whose  works  are  a  rich  mine  of  almest 
every  description  of  a  priori  fallacy,  says  that  the  Efficient  Cause  must 
at  least  have  all  the  perfections  of  the  effect,  and  for  this  singular 
reason:  "Si  enim  ponamus  aliauid  in  ide&  reperiri  quod  non  foerit  ia 
ejus  causft,  hoc  igitur  habet  a  nihilo;"  of  which  it  is  scarcely  a  pvody 
to  say,  that  if  there  be  pepper  in  the  soup  there  must  be  pepper  in  the 
cook  who  made  it,  since  otherwise  the  pepper  would  be  without  a 
cause.  A  similar  fUlacy  is  committed  by  Cicero  in.  his  second  book 
De  Fimhua^  where,  speaking  in  his  own  person  against  the  Epicuieau^ 
he  charges  them  with  inconsist^M^y  in  saying  that  the  pleaaures  of  ths 
mind  hc^  their  origin  from  those  of  the  body,  and  yet  that  the  fozmer 
were  more  valuable,  as  if  the  effect  could  surpass  the  causes  *' Animi 
voluptas  oritur  propter  voluptatem  corporis,  et  m^or  est  animi  voluptas 
quam  corporis  1  ita  fit  ut  gratulator  Isatior  sit  quam  is,  oui  gratulatar." 
JSven  that,  surely,  is  no  absolute  impossibility:  a  man^s  good  fiutime 
has  been  known  to,  give  more  pleasure  to  others  than  it  gave  to  tlie 
.man  himseUl 

Descartes,  with  no  leas  readiness,  am>lies  the  samd  principle  the 
converse  way,  and  iofers  the  nature  of  the  effects  from  the  assumptkm 
that  they  must,  in  this  or  that  property,  or  in  all  their  properties, 
resemble  their  cause.  To  this  class  belong  Ins  speculations,  and  those 
of  so  many  othera  after  him,  tending  to  in&r  the  order  of  the  univene, 
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Aot  from  obeeryatkm,  but  firHU  lihe  notkm  w«  think  onivehres  aUe  to 
fbnn  of  the  qiialUet  of  the  Oo^etd  This  sort  of  kifennce  wn 
|Mrobably  nerer  carried  to  a  greater  len^  tihsii  it  wm  in  one  pardcakr 
instance  by  Descartes,  wben^  as  a  proof  of  one  of  his  phyncal  princi- 
ples, that  the  quantity  of  motioa  in  the  universe  is  inranable,  he  had 
vecooTBe  to  the  imomtabilit^  of  the  Divine  Nature.  Optimisni,  in  all 
its  shapes,  is  an  example  ox  the  same  species  of  fallacy:  God  ^JP^* 
feet,  therefore  what  we  tliink  perfection  must  obt^  in  nature.  Eren 
in  our  own  time  men  do  not  cease  to  oppose  the  divine  benevolence  to 
the  evidence  of  physical  facts,  to  dm  principle  of  population  for  ex* 
ample.  As  if  the  sul]jectioQ  of  mankmd  to  j^ysical  suffering,  often 
entirely  mianroidable,  and,  when  capable  of  being  warded  off,  ci^ble 
only  by  means  of  forethouriit  and  self>restnant,  were  more  <tifficult  to 
reconcile  with  the  ways  of  Providence  in  some  one  of  its  paiticular 
mani&stationB  than  in  so  many  others.  As  i^  xtf  so  far  as  pain  is  an 
imperfection,  any  one  d^s  experience  were  not  sufficient  to  con- 
vinoe  the  devontest  mind  that  imperfectica,  in  that  sense,  in  the  work^ 
entered  into  Ae  plans  of  the  Oreator,  and  that  no  attribute  really 
incompatible  with  it  can  be  correctly  ascribed  to  him. 

Althott^  several  other  varieties  of  it  prioH  fallacy  nuoht  j^robably 
be  added  to  those  here  specified,  these  are  all  against  wU ch  it  n  earns 
necessary  to  give  any  special  caution.  Our  object  is  to  open,  without 
attempting  or  affectmg  to  exhaust  the  subject.  Having  iIlaBtrated» 
therefore,  this  first  class  of  Fallacies  at  sufficient  length,  I  shall  pro- 
ceed to  the  second. 


CfHAPTER  IV. 
tMJLULCBm  OF  oBsnavATiav. 


( 1.  Fbom  the  fidlacies  which  are  prc^rly  Prejudices,  or  i 
tions  antecedent  to,  and  superseding,  proof,  we  pass  to  those  which  ] 
in  the  incorrect  performance  of  the  proving  process.  And  as  Proof, 
in  its  widest  extent,  embraces  one  or  more  or  all  of  three  processes^ 
Observation,  Generalization,  and  Deduction;  we  shall  consider  in  theiT 
order  the  errors  capable  of  being  committed  in  these  three  operations. 
And  first,  of  the  first  mendonea 

A  fallacy  of  misobservation  may  be  either  neq;ative  or  positive; 
either  Non-observation  or  Mal-observation.  It  is  non-obeervatioa» 
when  all  the  error  consists  in  overlooking,  or  neglecting,  facts  or  par- 
ticulars which  ought  to  have  been  observed.  It  is  mal-observation^ 
when  something  is  not  simply  unseen,  but  seen  wrong;  when  the  fact 
or  phenomenon,  instead  of  being  recognized  for  what  it  is  in  reality, 
is  mistaken  fi^r  something  else. 

S  2.  Non^observation  may  either  take  place  by  overlooking  instances, 
or  by  overlooking  some  of  the  circumstances  of  a  given  instance.  If 
we  were  to  conclude  that  a  fortune-teller  was  a  true  prophet,  from  not 
adverdng  to  the  cases  in  which  his  predictions  had  oeen  fiilsified  by 
the  event,  this  would  be  non-observation  of  instances:  but  if  we  over- 
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looked  or  remained  ignorant  of  the  &ct  that  in  cafles  where  the  pve- 
dictions  had  come  true,  he  had  been  in  collusion  mth  same  one  vtho 
•  had  eiven  him  the  information  on  which  they  were  grounded,  tbis 
would  be  nonrobeenration  of  circumstances. 

The  former  case,  in  so  far  as  the  act  of  induction  from  insnfficieDt 
evidence  is  concerned,  does  not  fall  under  this  second  class  of  FaBacies, 
but  under  the  third,  Fallacies  of  Generalization.  In  eyeiy  sach  case, 
however,  there  are  two  defects  or  errors  instead  of  one :  there  is  the 
error  of  treating  the  insufficient  evidence  83  if  it  were  sufficient,  which 
is  a  Fallacy  of  the  third  class ;  and  there  is  the  insufficiency  itself;  the 
not  having  better  evidence ;  which,  when  such  evidence,  or  in  other 
words,  when  other  instances,  were  to  be  had,  is  Non^observation  ;  and 
the  erroneous  inference,  bo  far  as  it  is  to  be  attributed  to  this  cauae,  is 
a  Fallacy  of  the  second  class. 

It  belone;8  not  to *our  purpose  to  treat  of  non-observation  as  ariaii^ 
from  casual  inattention,  mm  general  slovenliness,  of  mental  habits,  want 
of  due  practice  in  the  use  of  the  observing  faculties,  or  insufficient  in- 
terest  in  the  subjecL  The  question  pertinent  to  logic  is — Granting 
the  want  of  complete  competency  in  the  observer,  on  what  points 
is  that  insufficiency  on  his  part  likely  to  lead  him  vnx>ng  1  or  rather, 
what  sorts  of  instances,  or  of  circumstances  in  any  given  instance, 
are  most  likely  to  escape  the  notice  of  observers  generaiUy ;  of  mankind 
at  large? 

§  3.  First,  then,  it  is  evident  that  when  the  instances  on  one  ude  of 
a  question  are  more  likely  to  be  remembered  and  recorded  than  those 
on  the  other ;  especially  if  there  be  any  strong  motive  to  preserve  the 
memory  of  the  first  but  not  of  the  latter ;  these  last  are  likely  to  be 
overlooked,  and  escape  the  observation  of  the  mass  of  mankind.  This 
is  the  recognized  explanation  of  the  credit  given,  in  spite  of  reason 
and  evidence,  to  many  classes  of  imposters :  to  quack  doctors,  and  for- 
tune-tellers in  all  ages ;  to  the  '*  cunning  man"  of  modem  times,  and 
the  oracles  of  old.  Few  have  considered  the  extent  to  which  this 
fallacy  operates  in  practice,  even  in  the  teeth  of  the  most  palpable 
negative  evidence.  A  striking  example  of  it  is  the  faith  which  the 
uneducated  portion  of  the  agricultural  classes,  in  this  and  other  coun- 
tries, continue  to  repose  in  the  prophecies  as  to  weather  supplied  by 
almanac  makers:  although  every  season  affcHrds  to  them  numerous 
cases  of  completely  erroneous  prediction ;  but  as  every  season  also 
furnishes  some  cases  in  which  the  prediction  is  verified,  this  is  enougii 
to  keep  up  the  credit  of  the  prophet,  with  people  who  do  not  reflect  on 
the  number  of  instances  requisite  for  what  we  have  called,  in  our  in- 
ductive terminology,  the  Elimination  of  Chance ;  since  a  certain  num- 
ber of  casual  coinadences  not  only  may  but  will  happen,  between  any 
two  unconnected  events. 

Coleridge,  in  one  of  the  essays  in  thfe  Friend,  has  very  happily 
illustrated  the  matter  we  are  now  considering,  in  discussing  the  ohgin 
of  a  proverb,  "  which,  differently  worded,  is  to  be  found  in  all  the 
languages  of  Europe,"  viz.,  "  Fortune  favors  fools."  This  proverb, 
says  he,  *^  admits  of  various  explanations.  It  may  arise  from  pity,  and 
the  soothing  persuasion  that  Providence  is  eminently  watchful  over  the 
helpless,  ai^l  extends  an  especial  care  to  those  who  are  not  capable  of 
canng  for  themselves.     So  used,  it  breathes  the  same  feeling  as  '  Qed 


Digitized  by  VjOOQIC 


FALLACIBS   OV  OBSE&TATION.  4?7 

tempers  the  wiad  to  the  shorn  lamb/  or  the  more  sportive  4ulage,  that 
*•  the  fairies  take  care  of  children  and  tipsy  folk.' "     So  &r,  the  notion 
partakes  of  the  character  of  a  fellacy  of  (Generalization.    But  he  con- 
tinues, ^'  The  persuasion  itself,  in  addition  to  the  general  religious 
feeling  of  mankind,  and  the  scarcely  less  general  love  ^the  marvelous, 
may  be  accounted  for  from  our  tendency  to  exaffgerate  all  effects,  that 
seem  disproportionate  to  their  visible  cause,  and  all  circumstances  that 
are  in  any  way  strongly  contrasted  with  our  notions  of  the  persons 
under  them."    Omitting  some  further  explanations  which  would  refer 
llie  error  to  mal-observation,  or  to  the  other  species  of  non-observation 
(that  of  circumstances),  I  take  up  the  quotation  further  on.    "  Unfore* 
seen  coincidences  may  have  greatly  helped  a  man,  yet  if  ihey  have 
done  for  him  only  what  possibly  from  his  own  abilities  he  might  have 
effected  for  himself,  his  good  work  will  excite  less  attention,  and  the 
instances  be  less  remembered.     That  clever  men  should  attain  their 
objects  seems  natural,  and  we  neglect  the  circumstances  that  perhaps 
produced  that  success  of  themselves,  without  the  intervention  of  skill 
or  foresight ;  but  we  dwell  on  the  &ct  and  remember  it,  as  something 
strange,  when  the  same  happens  to  a  weak  or  ignorant  man.    So  too, 
though  the  latter  should  fan  in  his  undertakings  from  concurrences 
that  might  have  happened  to  the  wisest  man,  yet  his  faOure  being  no 
more  than  mie^ht  have  been  expected  and  accounted  for  fbom  his  roily, 
it  lays  no  hold  on  our  attention,  but  fleets  away  among  the  othei-  undis- 
tinguished waves  in  which  the  stream  of  ordinary  life  murmurs  by  iu9, 
and  is  forgotten.     Had  it  been  as  true  as  it  was  notoriously  fake,  that 
those  all-embracing  discoveries,  which  have  shed  a  dawn  o£  science  on 
the  art  of  chemistry,  and  give  no  obscure  promise  of  some  one  great 
constitutive  law,  in  the  light  of  which  dwell  dominion,  and  the  power 
of  prophecy;  if  these  discoveries,  instead  oi^having  been,  as  they  really 
were,  preconcerted  by  meditation,  and  evolved  out  of  his  own  intellect, 
had  occurred  by  a  set  of  lucky  accidents  to  the  illustrious  frither  and 
founder  of  phibsophic  alchemy ;  if  they  had  presented  themselves  to 
Professor  Davy  exclusively  in  consequence  of  his  luck  in  possessing  a 
particular  galvanic  battery;  if  this  battery,  as  far  as  Davy  was  con- 
cerned, had  itself  been  an  accident,  and  not  (as  in  point  of  tact  it  was) 
desmd  and  obtained  by  him  for  the  purpose  of  insuring  the  testimony 
of  experience  to  his  principles,  and  in  order  to  bind  down  material  - 
nature  under  the  inquisition  of  reason,  and  force  from  her,  as  by  tor- 
ture, unequivocal  answers  to  prepared  and  preconceived  questions, — 
yet  still  they  would  not  have  been  talked  of  or  described  as  instances 
of  luck,  but  as  the  natural  results  of  his  admitted  genius  and  known 
skill.     But  should  an  accident  have  disclosed  similar  discoveries  to  a 
mechanic  at  Birmingham  or  Sheffield,  and  if  the  man  should  grow  rich 
in  consequence,  and  partly  by  the  envy  of  his  neighbors  and  partly 
with  good  reason,  be  considered  by  them  as  a  man  below  par  m  the 
general  powers  of  his  understanding;  then,  *0  what  a  lucky  fellow! 
Well,  Fortune  does  fiivor  fools — ^that's  for  certain ! — ^It  is  always  so!* 
And  forthwith  the  exclaimer  relates  half  a  dozen  similar  instances. 
Thus  accumulating  the  one  sort  of  facts  and  never  collecting  the  other, 
we  do,  as  poets  in  their  diction,  and  quacks  of  all  denominations  do  in 
their  reasoning,  put  a  part  for  the  whole,  and  at  once  soothe  our  envy 
and  gratify  our  love  of  the  marvelous,  by  the  sweeping  proverb, 
Fortune  favoia  fools." 
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This  patMwe  ymry  hsffSj  aetB  fbrdi  AemBoner  in  wliicb*  naier  tbe 
loose  mode  of  induction  winch  proeeedB  per  enmtmeriiii^ttem  rimf^eem^ 
uait  seeking  for  inslnnees  of  sneh  a  kind  as  to  he  dednive  of  the  q«i6s» 
Cion,  bttt  genenlining  from  any  whidi  occur,  or  ralfaer  vi4iich  are 
renemberod,  opinioDs  grow  up  with  tlie  apperent  sandiQii  of  experi- 
enoe^  which  have  no  fonndatioa  in  the  lawe  of  nsfture  at  aU»  "  Itaqne 
recte  rospondit  iUe,"  (we  may  say  with  Baoon,*) ''  qui  com  saspensa 
tabula  in  templo  ei  monstraietar  eorom^  qni  vota  sobreraat,  quod 
naufra^  periculo  elapsi  dnt,  atqne  intearrogando  premeretur,  anne 
ftuxa  quidem  Deonun  nnmen  ai^aeeret,  qusMivit  deniMi,  At  «^  mnl 
mi  dqfdeii  gut  pott  eola  nmumpata  periminif  Eadem  patio  cat  fere 
omms  snperBtitioniSY  nt  in  A8tn>k>gicis^  in  Somniis,  Owiwflwis^  Neme<- 
sibns,  et  bajosmodi;  in  quibits,  hcmunes  delectati  hii)usnii>di  vsaiitati- 
has,  adveitunt  eveatas,  nm  implentur ;  ast  ubi  fidlanit,  Mc«t  miko  &e* 
ouentius,  tamen  neg)u|ttnt»  et  preBtereunt"  And  he  |»ooeeds  to  sa^, 
that  independently  of  the  leve  of  the  nanwloust  <ir  any  ^oiher  bias  m 
lite  ittdinations,  there  is  a  natuiral  tendency  in  the  iatdleot  itself  to  this 
kind  of  fallacy;  sinoe  the  ndnd  is  more  aiioTod  by  effinnative  iastanoes, 
altiiottgh  negatiiw  ones  are  of  most  use  in  pwosophy:  ''Is  tamen 
bumano  intc^ectui  error  est  piwriue  et  pefpetuus,  ut  msgis  moTeator 
et  excitetur  AI&Taiativis«  quam  NegfatiTis ;  cum  rite  et  ozdine  ssquiun 
so  utrique  pnebero  debeaft ;  q^nin  contra,  in  onaai  Axiemate  vero  ocxd» 
stitttendo,  miyor  vis  est  insiantwp  negslfm." 

Bist  ilie  greatest  of  aU  caases  of  nen^obsertation  is  a  preconceived 
i^Mnion.  This  it  is  which,  in  eU  c^pes,  has  mad0  the  whole  race  of 
mankind,  imd  eveoy  separate  seetionof  it,  for  ibo  most  part  unobser- 
vant of  aU  &ets,  however  abundant,  even  when  paarii^  underdieir  own 
«yea,  which  are  cenfiradictety  to  any  firat  emeainnoe,-or  any  received 
tenet  It  is  worth  whSe  to  recall  oocasionauy  to  llie  cMivious  memoiy 
of  mankind*  some  of  the  striking  instances  in  FAucb  opinions  that  the 
simplest  experuneaC  would  have  shown  to  be  ervoneoas,  continued  to 
be  entertained  because  nobody  eiver  though  of  trying  Aat  es|>etiment 
One  of  the  most  remarkable  of  tliese  vnw  exbibitiad  m  the  Copernican 
controversy.  The  opjpenents  at  Gopemious  argued  that  the  eaith  did 
not  movoi  l>eca»se  if  it  did,  a  stone  Jet  &11  fiom  tiietop  of  a  hieh  tower 
viFould  not  reach  the  ground  at  the  £x>t  of  the  tower,  but  at  a  bttleMis^ 
Cance  &om  it,  in  a  contraiy  direction  to  the  earth's  course ;  in  the  same 
manner  j^said  they)  as,  if  a  ball  is  let  ^op  from  the  mast-head  while 
the  ship  IS  in  fiiil  saU,  it  dees  not  fall  exactly  at  the  foot  a[  the  mast, 
but  nearer  te  the  stem  of  the  vesacQ*  The/Copernicaas  would  bare 
silenced  these  objectors  at  once  if  they  had  tried  dicjipii^  a  bidl  irom 
Xhe  mast-head,  because  they  would  have  ftiund  that  it  does  faU  exactly 
at  the  foot^  as  tbe  theory  requires:  but  no;  they  admitted  the  spurious 
&eZj  and  struggled  vaiidy  to  make  out  a  difference  between  tbe  two 
cases*  "  The  ball  was  no  part  of  the  ship— and  the  motion  forward 
'was  not  matural,  either  to  the  ship  or  to  toe  ball  The  stone,  on  the 
other  hand,  let  fall  from  tbe  top  of  the  tower,  was  ^part  of  die  eaith; 
and  therefore,  the  diurnal  and  annual  revolutions  which  were  noteroZ 
to  the  earth,  were  also  tmtmral  to  the  atone;  the  stone  would*  tkeape- 
fore,  retain  the  same  motion  with  the  tower,  and  strike  the  ground  pre^ 
cisely  at  the  bottom  of  it."t 
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Other  eximplM,  feaxcely  Idwstrikkig,  mn  raeorded  by  Mr.  WfasweQ,^ 
where  imaginary  laws  of  nature  bsfve  eonttnuad  to  be  receired  at  real« 
merely  becaiiBe  ao  ose  fotmrn  had  steadily  looked  at  frets  which  afaaost 
arexy  one  had  ifae  <»poTtiiBity  of  observing.  *'A  Tagne  and  looaa 
mode  of  looking  at  &ct8  yery  easily  observable,  kft  men  fi>r  a  long 
time  under  l^e  belief  that  a  body  ten  times  as  heavy  as  another  fiiSs 
tan  times  as  £aat;  diat  objects  immersed  in  water  are  always  magnified^ 
without  regard  to  the  fonoi  of  the  surfrce;  that  the  nMwnat  eoceru  aa 
inesiBlible  force;  that  crystal  is  always  found  aasoeiatod  wrth  ioe;  and 
the  like.  These  ^d  many  other  are  examines  how  blind  and  caisleaa 
man  can  be,  even  in  observiftiQn  of  the  plainest  and  commonest  ^ 
pearaaces;  and  they  show  us  that  die  mere  freidties  of  perception, 
although  copstantiy  exercised  upon  innumerable  olgeGts,  may  long  ftil 
in  laa&ig  to  any  exact  ImowWga." 

The  inflaaaee  of  a  preconeeived  theory  is  well  WBenylified  m  the 
superstitians  of  barbarians  respectinff  the  virtues  of  medicaments,  and 
of  charms.  The  negroeSt  among  whom  coral,  as  of  M  among  our- 
sdveSy  is  worn  as  an  amulet,  affirm,  accccH^ding  to  Dr.  Paris,t  that  ita 
color  "  is  always  affected  by  the  state  of  heallii  of  the  wearer,  it  becom- 
ing paler  in  disease."  On  a  matter  open  to  universal  observation,  a 
general  proposition  which  has  not  tbe  smallest  vestige  of  truth,  la 
received  as  «  result  of  experience;  the  preconceived  opinion  prevent- 
ing all  observatiaB  af  such  iwHtanffies  as  do  net  aceotd  mth  it. 

§  4.  For  ilhistration  of  the  £nt  species  <if  noa-observatioii,  Aat  of 
Instances,  what  has  now  been  stated  may  suffice.  But  there  may  also 
be  non-obasrvation  of  some  material  circumstances,  in  instances  which 
have  not  been  altogether  overlooked^^nay,  which  may  be  1^  very 
instances  upon  whidi  the  whole  saparstructure  of  a  theoij  has  been 
founded.  As,  in  the  cases  hidierto  examiaad,  a  general  proposttioB 
was  too  rashly  adapted,  on  the  evidence  of  pardculais^  true  mdeed,  buA 
insufficient  to  support  it;  so  in  the  cases  to  which  we  now  turn,  the 
particularB  themselves  have  been  imperfectly  observed,  and  the  singu- 
lar  propositions  upon  which  the  generalieation  is  grounded,  or  some  at 
least  or  those  sin^ilar  propositions  ace  falsa. 

Such,  for  instance,  was  one  of  the  mistakes  ccnnmitted  in  the  cele- 
brated phlogistic  theory ;  a  doctrine  which  accounted  £ar  combustioa 
by  the  extrication  of  a  substance  supposed  to  be  contained  in  all  xsom- 
bustible  matter,  and  to  which  the  name  phlogiston,  was  given.  The 
hypothesis  accorded  tolerably  well  with  superficial  appearances ;  tha 
•aspent  of  flame  naturally  suggests  die  escape  of  a  substance ;  and  the 
visible  residuum  of  ashes,  in  bulk  and  weight,  generally  falls  extremely 
short  of  the  combustible  material,  The  error  was«  non-observation  ot 
an  important  portion  of  the  actual  residue,  namely,  the  gaseous  pro- 
ducts of  comoustion.  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  stibstancea 

r'  \  instead  of  iosxi^  weight  by  imderroing  combustion ;  and,  uAer 
usual  attempt  to  accommodate  the  dd  theory  to  the  new  fact  by. 
means  of  an  arbitrary  hypothesis  (that  phlogiston  had  the  quality  of 
positive  levity  instead  of  g^rity),  chemists  were  conducted  to  the  ^ua 
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explanation,  namely  that  instead  of  a  sabstance  separated,  tliere  vras 
on  the  contrary  a  sabstance  absorbed. 

Many  of  the  absurd  practices  which  hare  been  deemed  to  possess 
medicinal  efficacy,  have  been  indebted  for  their  reputation  to  non- 
obserrance  of  some  accompanying  circumstance  which  was  die  real 
agent  in  the  cures  ascribed  to  them.  Thus,  of  the  sympathetic  powder 
of  Sir  Kenelm  Digby  :  "  Whenever  any  wound  had  been  inflicted, 
thb  powder  was  applied  to  the  weapon  that  had  inflicted  it,  which 
was,  moreoveri  covered  with  ointment,  and  dressed  two  or  three  times 
a  day.  The  wound  itself,  in  the  meantime,  was  directed  to  be  brought 
together,  and  carefully  bound  up  with  clean  linen  ra^,  but  above  aU, 
to  he  let  alone  for  seven  days,  at  the  end  of  which  period  the  bandages 
were  removed,  when  the  wound  was  generally  found  perfectly  unitmL 
The  triumph  of  the  cure  was  decreed  to  the  mysterious  agency  of  the 
sympathetic  powder  which  had  been  so  assiduously  applied  to  the 
weapon,  whereas  it  is  hardly  necessary  to  observe  tliat  the  promptness 
of  the  cure  depended  upon  the  total  exclusion  of  air  from  the  wound, 
and  upon  the  sanative  operations  of  nature  not  having  received  any 
disturbance  from  the  officious  interference  of  art  The  result,  beyond 
all  doubt,  furnished  the  first  hint  which  led  surffeons  to  tiie  improved 
practice  of  healing  wounds  by  what  is  technically  called  ^efirtt  inten^ 
tion,'**  **  In  all  records,"  adds  Dr.  Paris,  **  of  extraordinary  cures 
performed  by  mysterious  agents,  there  is  a  great  desire  to  conceal  the 
remedies  and  other  curative  means  which  were  simultaneously  admin- 
istered with  them :  thus  Oribasius  commends  in  high  terms  a  necklace 
of  PsBony  root  for  the  cure  of  epilepsy ;  but  we  learn  that  he  always 
took  care  to  accompany  its  use  with  copious  evacuations,  although  he 
assigns  to  them  no  share  of  credit  in  the  cure.  In  later  times  we  have 
a  good  specimen  of  this  species  of  deception,  presented  to  us  in  a  work 
on  Scrofula  by  Mr.  Morley,  written,  as  we  are  informed,  for  the  sole 
purpose  of  restoring  the  much  injured  character  and  use  of  the  Yer- 
vsdu ;  in  which  the  {•ithor  directs  the  root  of  this  plant  to  be  tied  with 
a  yard  of  white  satin  riband  around  the  neck,  where  it  is  to  remain 
until  the  patient  js  cured ;  but  mark — during  this  interval  he  caUs  to 
his  aid  the  most  active  medicines  in  the  materia  medica  !"t 

In  other  cases  the  cures  really  produced  by  rest,  regimen,  and 
amusement,  have  been  ascribed  to  the  medicinal,  or  occasionally  to 
the  supernatural,  means  which  were  put  in  requisition.  "  The  cele- 
brated John  Wesley,  while  he  commemorates  the  triumph  of  sulphur 
and  supplication  over  his  bodily  infirmity,  forgets  to  appreciate  the 
resuscitating  influence  of  four  months  repose  from  his  apostolic  labors;* 
and  such  is  the  disposition  of  the  human  mind  to  place  confidence  in 
the  operation  of  mysterious  agents,  that  we  find  him  more  disposed  to 
attribute  his  cure  to  a  brown  paper  plaster  of  ef^g  and  brimstone,  than 
to  Dr.  Fothergill's  salutaxy  prescription  of  country  air,  rest,  asses'  milk, 
*  and  horse  exercise."| 

In  the  following  example,  the  circumstance  overlooked  was  of  a 
somewhat  diflerent  character.  ^*  When  the  yellow  fever  raged  in 
America,  the  practitioners  trusted  exclusively  to  the  copious  use  of 
mercury ;  at  first  this  plan  was  deemed  so  universally  efficacious,  that, 
in  the  enthusiasm  of  the  moment,  it  was  triumphantly  proclaimed  that 
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death  never  took  place  after  the  mercury  had  evinced  its  effect  upon 
the  system :  all  tms  was  very  true,  but  it  famished  no  proof  of  the 
effica<^  of  that  metal,  since  Uie  disease  in  its  aggranrated  form  was  so 
mpid  m  ks  career,  that  it  swept  away  its  victims  long  before  the  sys* 
tern  could  be  brought  under  mercurial  influence,  while  in  its  milder 
shape  it  passed  off  equally  well  without  any  assistance  from  art"* 

In  these  examples  the  circumstance  overlooked  was  cognizable  by 
the  senses.  In  other  cases,  it  is  one  the  knowledge  of  which  could 
only  be  arrived  at  by  reasoning;  but  the  £iUacy  may  still  be  classed 
under  the  head  to  which,  for  want  of  a  more  appropriate  name,  we 
have  given  the  eqppeUation  Fallacies  of  Non-obsenration.  It  is  not  the 
nature  of  the  faculties  which  ought  to  have  been  employed,  but  the  non- 
employment  of  them,  which  constitutes  this  natural  Order  of  Fallames. 
Wherever  the  error  is  negative,  not  positive;  wherever  it  consists 
speviallv  in  overlooking,  in  being  ignorant  or  unmindful  of  some  &ct 
which,  if  known  and  attended  to,  would  have  made  a  difierence  in  the 
conclusion  arrived  at ;  the  error  is  properly  placed  in  the  Class  which 
we  are  considering.  In  this  Class,  there  is  not,  as  in  all  other  faBa- 
des  there  is,  a  positive  mis-estimate  of  evidence  actually  had.  The 
conclusion  would  be  just,  if  the  portion  which  is  seen  of  the  case  were 
the  whole  of  it ;  but  there  is  another  portion  overlooked,  which  vi- 
tiates the  result. 

For  instance,  there  is  a  remarkable  doctrine  which  has  occasionally 
found  a  vent  in  the  public  speeches  of  unwise  legislators,  but  which 
only  in  one  instance  that  I  am  aware  of  has  received  the  sanction  of  a 
philosopher,  namely  M.  Victor  Cousin,  who,  in  his  preface  to  the  Gorgias 
of  Plato,  contending  that  punishment  must  have  some  other  and  higher 
justification  than  the  prevention  of  crime,  makes  use  of  this  argument 
—that  if  punishment  were  only  for  the  sake  of  example,  it  would  be 
indifferent  whether  we  punished  the  innocent  or  the  guilty,  since  the 
punishment,  considered  as  an  example,  is  equally  efficacious  in  either 
case.  Now  we  must,  in  order  to  go  along  with  M.  Cousin,  suppose, 
that  the  person  who  feels  himself  under  temptation,  observing  some- 
body punished,  concludes  himself  to  be  in  danger  of  being  punished 
likewise,  and  is  terrified  accordingly.  But  it  is  forgotten  that  if  the 
person  punished  is  supposed  to  be  innocent,  or  even  if  there  be  any 
doubt  of  his  guilt,  the  spectator  will  reflect  that  his  own  danger,  what- 
ever it  mav  be,  is  not  contingent  upon  his  guiltiness,  but  threatens  him 
equally  if  he  remains  innocent,  and  how  therefore  is  he  deterred  from 
guilt  by  the  apprehension  of  such  punishment  1  M.  Cousin  supposes 
that  men  will  oe  dissuaded  from  guilt  by  whatever  renders  the  condi- 
tion of  the  guilty  more  perilous,  fbr^tting  that  the  condition  of  the 
innocent  (also  one  of  the  elements  m  the  calculation)  is,  in  the  case 
supposed,  made  perilous  in  precisely  an  equal  de^ee.  This  is  a  fal- 
lacy of  overlookmg ;  or  of  non-observation,  withm  the  intent  of  our 
classification. 

Fallacies  of  this  description  are  the  great  stumbling-block  to  just 
views  in  political  economy.  The  economical  workings  of  society  adord 
innumerable  cases  in  wmch  the  effects  of  a  cause  consist  of  two  sets 
of  phenomena :  the  one  immediate,  concentrated,  obvious  to  vulgar 
eyes,  and  passing,  in  common  apprehension,  for  the  whole  effect ;  the 
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Other  widely  dSiiaedi,  or  lying  deeper  under  the  Bei&ee,  and  wkidi  is 
mucliy  eotttrary  to  the  fenner.  Take,  for  matance,  the  Tulgarnotioiiy 
so  plauaihle  at  die  first  glance,  of  the  enoooragemeiit  given  to  industry 
bv  laTiflh  expenditiire.  A^  who  spends  his  vdiole  inoone,  and  erea 
his  capital,  in  expensive  living,  is  snpposed  to  give  great  employment  to 
labor.  B,  nho  hves  npon  a  small  portion,  and  invests  the  remainder  in 
the  fimds,  is  thought  to  give  Htde  or  no  employment.  For  everybody 
sees  the  gains  which  are  m^e  by  A's  tradesmen,  servants,  and  others, 
while  his  money  is  spending.  B^s  savmgs,  on  the  contrary,  pass  into  the 
hands  of  the  person  whose  stock  he  purchased,  whawith  it  pays  a  debt 
he  owed  to  some  banker,  who  lends  it  agnin  to  some  mervhsmt  or  manu- 
faeturer ;  and  the  eapitsl,  bebg  Isid  out  in  hiring  spinners  and  wlsav0r^ 
or  oarrievB  and  iIm  crews  of  merchant  vessels,  not  only  eives  immediate 
ployment  to  as  much  industry  at  onca  as  A  employs  cuirinr  the  whole 


of  bis'oareer,  bat  eommg  back  virith  increase  by  the  sale  of  die  goods 
which  have  been  manuMCtttied  or  imported,  form  a  fund  for  the  em- 
ployment of  the  same  and  perhaps  a  greater  quantity  of  labor  in  per* 
petuity.  But  the  careless  observer  does  not  see,  and  therefore  aoes 
not  consider,  what  becomes  of  B's  money ;  he  does  see  what  is  done 
vrith  A's :  he  observes  the  amount  of  industry  which  A's  profosion 
feeds ;  he  observes  not  the  far  greater  quantity  which  it.  prevents  from 
beine  fed :  and  thence  the  prejudice,  universal  to  the  time  of  Adam 
l^si£,  and  even  yet  pnly  exploded  among  persons  more  dian  com* 
monly  instructed,  that  prodigality  encourages  industry,  and  parsimcmy 
is  a  discouragement  to  it. 

The  common  argument  aninst  free-trade  is  a  fallacy  of  the  same 
nature.  The  pun^aser  of  British  silk  encourages  British  industry ; 
the  purchaser  of  Lyons  silk  encourages  only  French ;  the  former  con* 
duct  is  patriotism,  the  latter  ought  to  be  interdicted  by  law.  The 
circumstance  is  overlodLed,  that  the  purchaser  of  any  foreign  com- 
modity of  necessilj  causes,  directly  or  indirecdy,  the  export  of  an 
equivalent  value  of  8<mie  English  article  (beyond  what  would  other- 
wise be  exported),  either  to  the  same  forei^  country  or  to  some 
other :  which  &ct,  although  from  the  complication  of  the  circumstances 
it  cannot  always  be  verified  by  specific  observadon,  no  observation  can 
possibJty  be  brought  to  contradict,  while  die  evidence  of  reasoning  upon 
which  it  rests  is  absolutely  irrefragable.  The  fallacy  is,  theTefore»  the 
same  as  in  the  preceding  case,  diat  of  seeinff  a  pan  only  of  the  phe- 
nomena»  and  imagining  tnax  part  to  be  the  whole ;  and  may  be  ranked 
among  Fallacies  of  NQiH>bservation. 

§  5.  "to  complete  the  examination  of  die  second  of  our  five  classes, 
we  have  now  to  speak  of  Mal-observadon ;  in  which  the  error  does 
not  lie  io  the  fact  that  something  is  unseen,  but  that  something  seen  is 
seen  wrone. 

Perception  beiiMr  infallible  evidence  of  whatever  is  really  perceived, 
die  error  now  undBr,  consideration  can  be  committed  no  odierwise 
dian  by  mistaking  for  perception  what  is  in  fact  inference.  We  have 
formerly  shown  how  indmately  the  two  are  blended  in  almost  every- 
thing which  is  called  observation,  and  sdll  more  in  every  Descripdon.* 
What  is  actually  on  any  occasion  perceived  by  our  senses  being  so 

•Si]pia,p.  383. 


Digitized  by  VjOOQIC 


FALLACni  or  OMBBVATIOJf.  <8S 

miniito  ia  amoant,  end  gen&rMj  so  uiiimportaiit  a  pordon  of  die  state 
of  facts  wbkli  wid  wish  to  aso^rtem  or  to  commimrcate,  it  would  be 
absurd  to  say  tbat  ekkdr  in  oin*  dbserralaons,  of  in  conv^ng  their 
reauk  ta  otken,  we  onglit  not  te  mingle  inference  witSi  fact ;  all  that 
can  be  said  is,  diat  lafiaBn  lire  do  so  we  ought  to  be  aware  of  what  we 
are  doingi  asd  to  know  what  part  of  the  assertion  rests  upon  conscious- 
ness, and  is  tbeHsfiM^  incfoputable,  what  part  upon  infi3fenc6,  and  is 
dierefbre  qaestionablo. 

One  of  the  most  celebrated  examples  of  an  unirersal  error  produced 
by  misteking  an  inlbrsnee  ftr  the  c&reet  eridence  of  the  senses,  was 
the  resistance  made,  on  the  ground  ef  oommon  sense,  to  the  Copemican 
system*  People  ikaoied  they  saw  the  sun  rise  and  set,  die  stars  rerolve 
in  circles  round  the  pole.  We  now  know  diat  they  saw  no  such  thing : 
what  they  really  saw  were  a  set  of  appearances,  equally  reconcila- 
ble widi  the  dieory  they  held  $^  widi  a  totally  diffbrent  one.  It 
seema  strange  diat  such  an  Instance  as  this*,  of  the  testimony  of  the 
senses  pleaded  with  the  most  endre  eouTicdon  in  favor  of  soiiiething 
which  was  a  mere  infetenoe  of  the  judgment,  and,  as  it  turned  out, 
a  ftJse  inference,  should  not  faaye  opened  the  eyes  of  the  bigots 
of  common  sense,  and  inspired  them  widi  a  more  modest  distrust 
of  the  competency  of  mere  ignorance  to  judge  the  conclusions  of 
science. 

In  proportion  to  any  person^s  deficiency  of  knowledge  and  mental 
culdvadon,  n  generally  his  inability  to  discriminate  between  his  infer- 
ences and  the  pOroepdons  on  which  diey  were  grounded.  Many  a 
marveloss  tale,  many  a  soandalous  anecdote,  owes  its  origin  to  this 
incapacity.  The  nirrator  relates,  not  what  he  saw  or  heard,  but  the 
impression  which  he  derived  from  what  he  saw  or  heard,  and  of  which 
perhaps  the  greater  port  consisted  of  inference,  though  the  whole  is 
related  not  as  iaferenee,  but  as  matter-of-fact.  The  difficulty  of  in- 
ducing witnesses  to  restrain  within  any  moderate  limits  the  intermix- 
ture of  di6tr  inferences  with  the  narradte  of  their  percepdons,  is  well 
known  to  experienced  cro6S-exan|inerB ;  and  still  more  is  this  die  case 
when  ianorant  persons  attempt  to  describe  any  natural  phenomenon. 
''The  simplest  narradve,''  says  Duffald  Stewart,*  ^' of  die  most  illiterate 
observer  involves  more  or  less  of  hypothesis;  nay,  in  general,  it  will 
be  found  diat,  in  proportion  to  his  ignorance,  the  greater  is  the  number 
of  conjectural  principles  invohred  in^  his  statements.  A  village  pothe- 
cary  fand,  if  possible,  in  a  still  greatOr  degree,  an  experienced  muse) 
is  selaom  able  to  describe  the  plainest  case,  without  employing  a  phra* 
seology  of  which  ev^rv  word  is  a  theoir ;  whereas  a  simple  and  gen- 
uine specification  of  the  phenomena  which  mark  a  particular  disease, 
a  specification  unsophisticated  by  fancy,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  evidence  of  a  mind  trained  ny.  ^^^S 
and  successful  study  to  the  most  difficult  of  all  arts,  that. of  the  faidiful 
%nterpret€ttian  of  nature."t 

*  BlemerOt  «f  the  Philosophy  of  the  Jfiml,  toL  ii,  ch.  4,  sect  5. 

t  The  foilowiag  anecdote,  related  by  Dr.  Paria  iPharnuuologia.  pp.  76-7},  is  an  amuainf 
iutaiice  of  an  inference  misUken  for  a  direct  perception.  *'  Shortly  after  Sir  Humphry 
Davy  had  aucceeded  in  decomposing  the  fixed  alkaliea,  a  portion  of  potassium"  (a  sub- 
stance so  light  as  to  swim  upon  water)  **  was  placed  in  the  hand  of  one  of  our  most  dis- 
tinsuished  chemists,  with  a  query  as  to  its  nature.  The  philosonher  obserring  its  a8|)ect 
and  splendor  did  not  hesitate  in  pronouncing  it  to  be  metallic,  and  uniting  at  once  the  idea 
(€  weight  with  that  of  meUl,  the  evidence  of  his  senses  wss  even  insufficient  to  dissever 
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The  uniTenality  of  the  confiuion  between  perceptions  and  the  infiar- 
ences  dravm  from  them,  and  the  rarity  of  the  power  to  discriminate 
the  one  from  the  other,  ceases  to  surprise  us  when  we  consider  that  in 
the  far  greater  number  of  instances  the  actual  perceptbns  of  our  senses 
are  of  no  importance  or  interest  to  us  except  as  marks  from  which  we 
infer  somethmflr  beyond  them.  It  is  not  the  color  and  superficial  exten- 
sion perceived  by  the  eye  that  are  important  to  us,  but  the  object,  of 
which  those  Tisible  appearances  testify  the  presence ;  and  where  the 
sensation  itself  is  incunerent,  as  it  generally  is,  we  have  no  motive  to 
attend  particularly  to  it,  but  acquire  a  habit  of  passing  it  over  without 
distinct  consciousness,  and  going  on  at  once  to  the  inferences  So  that 
to  know  what  the  sensation  actually  was,  is  a  study  in  itself,  to  which 
the  painter,  for  example,  has  to  tram  himself  by  special  and  long  con- 
tinued discipline  and  application.  In  thinm  further  removed  from  the 
dominion  ot  the  outward  senses,  no  one  who  has  not  great  experience 
in  psychological  anal^rsis  is  competent  to  break  this  intense  association: 
ana  when  such  analytic  habits  do  not  exist  in  the  requisite  degree,  it  is 
hardly  possible  to  mention  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the  being  of  God  and 
the  immortality  of  the  soul  down  to  die  multiplication  table,  which  are 
not,  or  have  not  been^  considered  as.  matter  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the*  question  of  transcendental 
metaphysics,  how  &r  a  certain  numt^  of  these  habitual  judgments  are 
really  intuitive,  or  otherwise.  I  only  point  out  the  strength  of  the 
tendency  to  ascribe  an  intuitive  character  to  judgments  which  are  mere 
inferences,  and  often  false  ones.  No  one  can  doubt  that  many  a  de* 
luded  visionary  has  actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  had  convened  with  him  face  to  face; 
which  yet  was  only,  on  his  part,  a  conclusion  drawn  fit>m  appearances 
to  his  senses  or  feelings  in  his  interqal  consciousness  which  were  alto- 
gether an  insufficient  foundation  for  any  such  belief.  The  caution, 
therefore,  which  is  needful  against  this  class  of  errors,  could  not  with 
any  propriety  have  been  foregone ;  though  to  determine  whether,  on 
any  of  the  great  questions  <n  metaphysics,  such  errors  are  actually 
committed,  belongs  not  to  this  pDace,  but,  as  I  have  so  often  said,  to  a 
different  science. 

ideM  80  insepanbly  aaeociated  in  hia  mind,  aod,  H^Un^^g  the  specimen  on  hit  fingers,  he 
exclaimed,  *  it  is  certainly  metallic,  and  very  pondtrouM,*  '*  He  nustook  his  judgmmi  of  the 
ponderoBitj  of  the  suhstance  for  a  mwnim  of  it. 
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CHAPTER  V, 

PjLLLACISS  OF  GBNERAUZATION. 

§  1.  Thb  class  of  Fallacies  of  which  we  are  now  to  speak,  is  the 
most  extensive  of  all ;  embracing  a  ereater  number  and  yariety  of 
unfounded  inferences  than  any  of  the  omer  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  sub-classes  or  species.  If  the  attempt  made 
in  the  preceding  Books  to  define  the  principles  of  well-grounded  gener- 
alization has  been  successful,  all  generauzations  not  conformable  to 
those  principles  might,  in  a  certain  sense,  be  brought  under  the  present 
class :  when  however  the  rules  are  known  and  kept  in  view,  but  a 
casual  lapse  committed  in  the  application  of  them,  this  is  a  blunder, 
not  a  fallacy.  To  entitle  an  error  of  generalization  to  the  latter  epithet, 
it  must  be  committed  on  principle;  mere  must  lie  in  it  some  erroneous 

Seneral  conception  of  the  inductive  process ;  the  legitimate  mode  of 
rawing  conclusions  from  observation  and  experiment  must  be  funda- 
mentalfy  misconceived. 

Without  attempting  anything  so  chimerical  as  an  exhaustive  classifi* 
cation  of  all  the  misconceptions  which  can  exist  on  the  subject,  let  us 
content  ourselves  with  noting,  amone  the  cautions  which  might  be 
suggested,  a  few  of  the  most  useful  and  needfiil. 

§  2.  In  the  first  place,  there  are  certain  kinds  of  generalization  which, 
if  the  principles  already  laid  down  be  correct,  must  be  nroundless : 
experience  cannot  afford  the  necessary  conditions  for  establishing  them 
by  a  correct  induction.  Such,  for  instance,  are  all  inferences  from  the 
order  of  nature  existing  on  the  earth,  or  in  the  solar  system,  to  that 
which  may  exist  in  remote  parts  of  the  universe;  where  the  phenom- 
ena, for  aught  we  know,  may  be  entirely  different,  or  may  succeed  one 
another  according  to  different  laws,  or  even  according  to  no  fixed  law 
at  alL  Such,  again,  in  matters  dependent  on  causation,  are  all  universal 
negatives,  all  propositions  that  assert  impossibility.  Tlie  non-existence 
of  any  given  phenomenon,  however  uniformly  experience  may  as  yet 
have  testified  to  the  fact,  proves  at  most  that  no  cause,  adequate  to  its 
production,  has  yet  manifested  itself;  but  that  no  such  causes  exist  in 
nature  can  only  be  inferred  if  we  commit  the  absurdity  of  supposing^ 
that  we  know  all  the  forces  in  nature.  The  supposition  would  at  least 
be  premature  while  our  acquaintance  with  some  even  of  those  which 
we  do  know  is  so  extremely  recent.  And  however  much  our  knowl- 
edge of  nature  may  hereafter  be  extended,  it  is  not  easy  to  see  how 
that  knowledge  could  ever  be  complete,  or  how,  if  it  were,  we  could 
ever  be  assured  of  its  being  so. 

The  only  laws  of  nature  which  afford  sufficient  warrant  for  attribut- 
ing impossibility,  are  first,  those  of  number  and  extension,  which  are 
paramount  to  the  laws  of  the  succession  of  phenomena,  and  not  ex* 
posed  to  the  agency  of  counteracting  causes ;  and  secondly,  the  univer- 
sal law  of  causality  itself.  That  no  variation  in  any  effect^or  consequent 
will  take  place  while  the  whole  of  the  antecedents  remain  the  same, 
fliay  be  affirmed  with  fiill  assurance.  But,  that  the  addition  of  some 
new  antecedent  might  not  entirely  alter  and  subvert  the  accustomed 
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consequent,  or  that  antecedents  competent  to  do  this  do  not  exist  id 
nature,  we  are  in  no  case  empowered  positively  to  conclude. 

§  3.  It  is  next  to  be  remarked  tkat  aH  generalizations  which  profess, 
like  the  theories  of  Thales,  Democritus,  and  others  of  the  early  Grieek 
philosophers,  to  resolve  all  thinn  into  some  one  element,  or,  like  many 
modem  theories,  to  resolve  jD^enomena  radically  different  into  the 
same,  are  necessarily  falae.  lay  radically  different  phenomena  I  mean 
impressions  on  our  senses  which  difier  in  quality,  and  not  merely  in 
degree.  On  this  subject  what  appeared  necessary  was  said  in  the 
chapter  on  the  Limits  to  the  Blxplanation  of  Laws  of  Nature;  but  as 
the  fallacy  is  even  in  our  own  times  a  common  one,  I  shall  touch  upon 
it  somewhat  fuxther  in  thia  place. 

When  we  say  that  the  force  which  holds  the  planeta  in  theix  orbits 
is  resolved  into  ^pravity,  or  that  the  force  which  make  substances  com* 
bine  chemically  is  resolved  into  electricity,  we  assert  in  the  one  case 
what  is,  and  in  the  other  case  what  might,  and  probably  will  ultimately 
be  a  legitimate  result  of  induction.  In  both  these  cases,  moticm  is 
resolved  into  motion.  The  assertion  is,  that  a  case  of  m<ttion,  whidi 
was  supposed  to  be  special,  and  to  follow  a  distinct  law  of  its  own, 
conforms  to  and  is  included  in  the  general  law  which  regulate  another 
class  of  motions.  But,  finom  these  and  similar  generaliaatiftna,  counte- 
nance and  currency  has  been  given  to  attempts  to  resolve  not  motion 
into  motion,  but  heat  into  motion,  light  into  motion,  sensation  itself  into 
motion  (as  in  Hartley's  doctrine  of  vibrations) ;  states  of  consciousness 
into  states  of  the  nervous  system,  as  in  the  ruder  forms  of  the  materi- 
alist philosophy;  vital  phenomena  into  mechanical  or  chemical  pro- 
cesses, as  in  some  achoola  of  phyaiolpg^. 

Now  I  am  far  from  pretending  diat  it  mav  not  be  capable  of  prooC 
or  that  it  would  not  be  a  ver^  important  adaitioa  tp  our  knowledge  if 
proved,  that  certain  motions  in  the  particles  of  bodies  are  among  the 
condiHotu  of  the  ixroduction  of  beat  or  light;  that  certain  assignable 
phvsical  modifications  of  the  nerves  may  be  among  the  Gimdiiimu  not 
only  of  our  sensations  or  emotions,  but  even  of  our  thougbts;  that  cer- 
tain mechanical  and  chemicfil  conditions  may,  in  the  order  of  nature,  be 
sufficient  to  determine  to  action  the  physiological  laws  of  life.  All  I 
insist  upon,  in  common  with  every  sober  thmker  since  modem  science 
has  been  definitively  constituted*  la,  that  itdball  not  be  supposed  that  by 
proving  these  things  one  step  would  be  made  toward^  a  real  explanation 
of  heat,  light,  or  sensation;  or  that  the  generic  pecuUaritv  of  those 
nbenomena  can  be  in  the  least  de^e  evaded  by  anjr  such  discoveries, 
Iiowever  well  established.  Let  it  be  shown,  fi^r  instance,  that  the 
most  complex  series  of  physical  causes  and  electa  succeed  one  another 
in  the  eye  and  in  the  brain  to  produce  asensatioiiof  color;  laya  &lling 
upon  the  eye,  refracted,  converging,  croasinff  one  another,  makji^  an 
inverted  image  on  the  retina,  and  after  this  a  mptiour-r-let  it  be  a 
vibration  or  a  rush  of  nervous  Quid,  or  whatever  else  you  are  pleased  to 
suppose,  along  the  optic  nerve— a  propagation  of  this  motion  to  the 
brain  itself,  and  as  many  more  different  motions  as  you  choose;  still, 
at  the  end  of  these  motions,  there  is  something  whi(^  is  not  a  motion, 
there  is  a  feeling  or  sensation  of  color.  Whatever  number  of  motions 
we  may  be  able  to  interpolate,  and  whether  they  be  real  or  imaginary, 
we  shall  Ml  find,  at  the  end  of  the  series,  a  motion  antecedent  and  a  color 
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eouseqodDt  The  mode  in  which  any  one  of  the  notions  produces  the 
next,  might  possibly  be  susceptible  of  eKplanatioii  by  some  general 
law  of  motion  previously  known;  bnt  the  mode  in  which  the  last  mo- 
tion produces  the  sensation  of  color,  cannot  be  explained  by  any  law 
of  motion ;  it  is  the  law  .of  color;  which  is»  and  must  ^ways  remain  a 
peculiar  ihing.  Where  our  consciouBness  recognises  between  two 
phenomena  an  inherent  distinction;  where  we  are  sensible  of  a  differ- 
ence which  is  not  merely  of  degree,  and  jfoel  that  no  adding  one  of  the 
phenomena  to  itself  would  produce  the  other;  any  theory  which 
attempts  to  bring  either  uaaer  the  laws  of  the  other  must  be  false; 
though  a  theory  which  merely  treats  die  one  as  a  oause  or  condition  of 
the  other,  mi^  possibly  be  true. 

§  4.  Among  the  remaining  fonns  of  erroneous  generalisation,  sev- 
eral of  those  most  worthy  of  and  most  recfuirine  notice  have  fallen  under 
our  examination  in  fanner  places,  where,  in  mvesdgating  the  rules  of 
correct  induction,  we  have  had  occasion  to  advert  to  the  distinction 
between  it  and  some  common  mode  of  the  incorrect.  In  this  number 
is  what  I  have  formerly  called  the  natural  Induction  of  uninquiring 
minds,  the  Induction  of  the  ancients,  which  proceeds  per  enumeratia- 
nem  nmpUoem:  **  This,  that,  and  the  other  A  are  B,  I  cannot  think  <^ 
any  A  which  is  not  B,  therefore  every  A  is  B."  As  a  final  condem- 
nation of  this  rude  and  skyvenly  mode  of  generaliatation,  I  will  quote 
Bacon's  emphatic  denunciation  of  it;  the  most  important  part,  as  I  have 
more  than  once  ventured  to  assert,  of -^e  peimanent  service  rendered 
by  him  to  philosophy.  ''Inductio  cjum  procedit  per  enumerationem 
simplicem,  res  puerihs  est»  et  precano  concludit,'-  (concludes  only  iy 
your  leave^  or  provisionally,)  *'  et  peciculo  exponitur  ab  instantift  con- 
fradictori&,  et  plenunque  secundum  pauoiora  quam  par  est^  et  ss  Au 
tantummodo  fVM  prcuto  tun$  prouunciat.  At  induotio  quad  ad  inven- 
tionem  et  demonstrationem  Scientiaram  et  Ardnm  erit  utiKs,  Naturam 
separare  debet,  per  r^eeticaee  et  exdusiones  debttas;  ac  deinde  post 
uegadvas  tot  quot  sumciunt,  super  affirmatives  ooncludeaB.'' 

I  bave  already  said  that  the  mode  of  Simple  Snumemtion  is  still  the 
common  and  received  method  of  Induction  m  whatever  T^ates  to  man 
and  society.  Of  this  a  very  few  instances,  more  by  way  of  memento 
than  of  instruction,  may  suffice.  What,  for  examplis,  is  to  be  tbimght 
of  all  the  *^  common-sense"  maxims  for  which  the  following  may  serve 
as  the  universal  fonnula :  ^  Whatsoever  has  never  been,  will  never 
be."  As  for  example  :  negroes  harve  never  been  as  civilised  as  viiiites 
sometimes  are,  therefore  it  is  impossible  iliey  should  be  so.  Women, 
as  a  class,  have  not  hitherto  equaled  asen  as  a  class  in  intellectual 
energy  and  comprehensiveness,  tharafore  they  are  necessarily  inferior. 
Society  cannot  prosper  without  this  or  the  other  institution ;  e.  g.,  in 
Aristotle's  time,  without  slavery ;  in  later  times,  wkhout  an  established 
priesthood,  without  artificial  distinctions  of  ranks,  fro.  One  working 
man  in  a  thousand,  educated,  while  the  nine  hundred  and  mnety^nine 
remain  uneducated^  has  usuaUy  abned  at  raising  himself  out  <^  his 
class,  therefore  education  makes  people  dissatisfied  widi  their  Condi* 
tion  in  life.  Bookish  men,  taken  from  speculative  pursuits  and  set  to 
work  on  something  they  know  nothing  i^ufi,  have  generally  been 
found  or  thought  to  do  it  ill ;  therefore  philosophers  are  unfit  for  busi^ 
ness,  dco^  &o.     All  these  are  inductions  by  nmple  enumeratioii; 
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Reasons  having  Boxne  reference  to  the  canons  of  scientific  investigadoa 
nay  have  been  given  or  attempted  to  be  given  for  several  ofthese 
propositions ;  but  to  the  multitade  of  those  who  parrot  them,  the 
enumertUio  simplex^  ex  his  taniummodo  qua  prtesto  sunt  prmtuncians^ 
is  the  sole  evidence.  Their  faUacv  consists  in  this,  that  they  are  indue* 
tions  without  elimination ;  there  has  been  no  real  comparison  of  in- 
stances, nor  even  ascertainment  o£  the  material  circumstances  in  any 
given  instance.  There  is  also  the  further  eiror,  of  fbi^ettingthat  such 
generalizations,  even  if  well  established,  cannot  be  ultimate  truths,  but 
must  be  the  results  of  other  laws  much  more  elementary  ;  and  there- 
fore could  at  most  be  admitted  as  empirical  laws,  holding  good  vrithin 
the  limits  of  space  and  time  by  which  the  particular  obmrvations'  that 
sunested  the  generalization  were  bounded. 

Ttus  error  of  placing  mere  empirical  laws,  and  laws  in  which  there 
is  no  direct  evidence  of  causation,  on  the  same  footing  of  certainty  as 
la¥m  of  cause  an  effect,  and  error  which  ia  at  the  root  of  perhaps  the 
greater  number  of  bad  inductions,  is  exemplified  only  in  its  grossest 
fiNrm  in  the  kind  of  generalizations  to  which  yre  have  now  referred. 
These,  indeed,  do  not  possess  even  the  degree  of  evidence  which  pei^ 
tains  to  a  weU-ascertamed  empirical  law ;  but  admit  of  refutation  on 
the  empirical  ground  itself,  witnout  ascending  to  causal  laws.  A  little 
I'eflection,  indeed,  will  show  that  mere  negations  can  only  form  the 
ground  of  the  lowest  and  least  valuable  kind  of  empirical  law.  A 
phenomenon  has  never  been  noticed;  this  only  proves  that  the  condi- 
tions of  that  phenomencNd  have  not  yet  occurred  m  human  experience, 
but  does  not  prove  that  they  may  not  occur  to-morrow.  There  is  a 
higher  kind  of  empirical  law  than  this,  namely,  when  a  phenomenop 
which  is  observed  presents  within  the  limits  of  observation  a  series  of 
cradations,  in  which  a  regularity,  or  something  like  a  mathematical 
law,  is  perceptible :  from  which,  therefore,  something  may  be  ration- 
ally presumea  as  to  those  terms  of  the  series  which  are  beyond  the 
limits  of  observation.  But  in  negation  there  are  no  gradations,  and  no 
series :  the  generalizations,  therefore,  which  deny  the  possibility  of  any 
given  condition  of  Man  and-  Society  merely  because  it  has  never  yet 
been  witnessed,  cannot  possess  this  higher  degree  of  validity  even  as 
empirical  laws.  What  is  more,  the  minuter  examination  which  that 
higher  order  of  empirical  laws  presupposes,  being  applied  to  the  sub- 
ject matter  ot  these,  not  only  does  not  confirm  but  actually  refutes 
them.  For  in  reality  the  past  histoiy  of  Man  and  Society,  instead  of 
exhibiting  them  as  immovable,  uncnangeable,  incapable  of  ever  pre- 
senting new  phenomena,  shows  them  on  the  contrary  to  be,  in  many 
most  important  pardculaxB,  not  only  changeable,  but  actually  undergo- 
ing a  progressive  change.  The  empiricu  law,  therefore,  best  expres- 
sive, in  most  cases,  of  the  genuine  result  of  observation,  would  be,  not 
that  such  and  such  a  phenomenon  will  continue  unchanged,  but  that  it 
will  continue  to  change  in  some  particular  manner. 

Accordingly,  while  almost  all  generalizations  relating  to  Man  and 
Society,  antecedent  to  the  last  fifty  years,  have  erred  in  the  gross  way 
which  we  have  attempted  to  characterize,  namely,  by  implicitly  as- 
suming that  human  nature  and  society  will  for  ever  revolve  in  the 
same  orbit,  and  exhibit  essentially  the  same  phenomena ;  whidi  is  also 
the  vulgar  error  of  practicalism  and  common  sense  in  our  oWn  di^, 
especially  in  Great  Britain;  the  more  thinking  minds  of  the  present 
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age,  having  appliad  a  more  miniite  analysis  to  die  past  records  of  our 
rac^,  have  for  the  most  part  adopted  the  contrary  opinion,  that  the 
human  species  is  in  a  state  of  necessary  proeression,  and  that  from  the 
terms  of  the  series  which  are  past  we  may  mfer  with  certainty  those 
which  are  yet  to  come.  Of  this  doctrine,  considered  as  a  philosc^ical 
tenet,  we  shall  hare  occasion  to  speak  ftdly  in  the  concluding  Book. 
If  not,  in  aH  its  forms,  free  from  error,  it  is  at  least  always  fr^  from 
the  gross  and  stupid  wror  which  we  previously  exemplified.  But,  in  all 
except  the  most  eminently  philosophical  minds,  it  is  infected  with  pre- 
cisely the  same  kind  a£  failacy  as  tiiat  is.  For  we  must  remember  that 
even  this  other  and  better  generalization,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  after  all,  but  an  empirical  law  :  to 
which,  moreover,  it  is  not  difficult  to  point  out  exceedingly  large  excep* 
tions ;  and  even  if  these  could  be  got  rid  of,  either  by  disputing  the  facts 
or  by  explaining  and  limiting  the  theory,  the  general  objection  remains 
valid  against  the  su{^osed  law,  as  applicable  to  any  other  than  what,  in 
our  third  Book,  were  termed  Adjacent  Cases.  For  not  only  is  it  no  ulti* 
mate,  but  not  even  a  causal  law.  Changes  do  indeed  take  place  in 
^ '  human  affairs,  but  every  one  of  those  changes  depends  upon  determi- 
nate causes ;  the  **  pxogressibility  of  the  species"  is  not  a  cause,  but  a 
summary  expression  for  the  general  result  of  all  the  causes.  So  soon 
as,  by  a  quite  different  sort  of  induction,  it  shall  be  ascertained  what 
causes  have  produced  these  successive  changes  from  the  beginning  of 
history  in  so  rar  as  they  have  really  taken  pla<^,  and  by  what  causes  of  a 
contrary  tendency  they  have  been  occasionally  checked  or  entirely  coun- 
teracted, we  shall  then.be  prepared  to  predict  the  Aiture  with  reason- 
able foresight :  we  shall  be  in  possession  of  the  real  law  of  the  future ; 
and  shall  be  able  to  declare  upon  what  circumstances  the  continuance 
of  the  same  onward  movement  will  eventually  depend.  But  this  it  is 
the  error  of  many  of  the  more  advanced  thinkers,  in  the  present  age, 
to  overlook ;  and  to  imagine  that  the  empirical  law  collected  from  a 
mere  comparison  of  the  condition  of  our  species  at  different  past  times^ 
is  a  real  law,  is  the  law  of  its  changes,  not  only  past  but  also  to  come. 
The  truth  is,  that  the  causes  upon  which  the  phenomena  of  the  moral 
world  dependy  are  in  eveiy  age,  and  almost  in  every  country,  com- 
bined in  some  different  proportion ;  so  that  it  is  scarcely  to  be  expect* 
ed  that  the  general  result  of  them  all  should  conform  very  closeW,  in 
its  details  at  least,  to  any  uniformly  progressive  series.    And  all 

generalizations  which  affirm  that  mankind  have  a  tendency  to  grow 
etter  or  worse,  richer  or  poorer,  more  cultivated  or  more  barbarous^ 
that  population  increases  taster  than  subsistence,  or  subsistence  than 
population,  that  inequality  of  fortunes  has  a  tendency  to  increase  or  to 
break  down,  and  the  like,  propositions  of  considerable  value  as  empiri- 
cal laws  within  certain  (but  generally  rather  narrow)  limits,  are  in 
reality  true  or  false  according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations  frxnn  times  past  to 
times  still  to  come,  holds  equally  true  of  similar  generalizations  from 
present  times  to  times  past ;  when  men  whose  acquaintance  with  moral 
and  social  facts  is  confined  to  their  own  age,  take  the  men  and  the 
tilings  of  tiiat  age  for  the  type  of  men  and  things  in  general,  and  apply 
without  scruple  to  the  interpretation  of  the  events  of  history,  the  em? 
pirical  laws  which  represent  sufficiently  for  daily  guidance  the  com- 
mon phenomena  of  human  nature  at  that  time  and  in  that  particular 
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■tate  of  society.  If  exanplM  are  wanted,  afanost  every  hktorical  work, 
mitil  a  very  recent  period^  abounded  in  tfaem.  The  same  may  he  said 
of  diose  who  generalize  empirically  from  the  people  of  their  own 
eountnr  to  the  people  of  other  countiies,  as  if  human  beings  felt, 
JudgeiJ,  and  acted,  everywhere  in  the  same  manner. 

§  5.  In  the  foregoing  instances,  the  distiaction  is  confounded  between 
empirical  laws,  which  express  merely  the  customary  order  of  the  suc- 
cession of  effects,  and  the  laws  of  causation  on  which  the  eB&ctg  depend. 
There  may,  however,  be  incorrect  generalization  when  this  mistake 
is  not  committed ;  when  the  investigation  takea  its  proper  direction, 
that  of  causes,  and  the  result  erroneously  obtained  purports  to  be  a 
really  causal  law. 

The  most  vulgar  form  of  this  fallacy  is  that  whi^  is  commonly  called 
jtoit  hoc,  ergo  propter  hoe,  or  cum  hoc,  ergo  propter  hoc  As  when  it  is 
inferred  that  England  owes  her  industrial  preeminence  to  her  restric- 
tions on  commerce :  as  when  the  old  school  of  financiers,  and  I  am 
sorry  to  add,  Coleridge,  maintained  that  the  national  debt  was  one  of 
the  causes  of  the  national  prosoerity :  as  when  the  excellence  of  the 
Church,  of  the  Houses  of  Lords  and  Commons,  of  the  procedure  of 
the  law  courts,  &;c.,  are  inferred  from  the  mere  hct  that  die  country 
has  prospered  under  them.  In  these  and  similar  cases,  if  it  can  be 
rendered  probable  by  other  evidence  that  the  supposed  causes  have  . 
some  tendency  to  produce  the  effect  ascribed  to  them,  the  fiict  of  its 
having  been  produced,  though  only  in  one  instance,  is  of  some  value 
as  a  verification  by  specific  experience :  but  in  itsetf  it  goes  scarcely 
any  way  at  all  towaras  establishing  such  a  tendency,  since,  admitting 
the  effect,  a  hundred  other  antecedents  could  show  an  equally  strong 
title  o(that  kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  bad  generalization  d  poiterkni,  or  empir- 
icism properly  so  called  :  causation  infeired  horn  casual  conjunction, 
without  either  due  elimination,  or  any  presumption  arising  from  known 
properties  of  the  supposed  agent.  But  bad  generalization  a  priori  is 
fully  as  common ;  which  is  properly  called  false  theory ;  conclusions 
drawn,  by  way  of  deduction,  from  properties  of  some  one  agent  which 
is  known  or  supposed  to  be  present,  all  ot^ier  coexisting  agents  being 
overlooked.  As  the  former  is  the  error  of  sheer  ignorance,  so  the 
latter  is  especially  that  of  instructed  minds ;  and  is  mainly  committed 
in  attempting  to  explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  admits  of.  As  when  one  school  of  physicians  sought 
for  the  universal  principle  of  all  disease  in  **  lentor  and  morbid  viscid- 
ity of  the  blood,"  and  imputing  most  bodily  derangements  to  mechan- 
ical obstructions,  thought  to  cure  them  by  mechanical  removes  ;*  while 
another,  the  chemical  school,  **  acknowledged  no  source  of  disease  but 
the  presence  of  some  hostile  acid  or  alkali^  or  some  deranged  con- 

*  "  Thus  Foufcroy,"  atyf  Dr.  Paris,  "eiplaiiicd  tha  operatioa  of  mercozybr  its  qwoifie 

Sravity,  and  the  advocates  of  this  doctrine  favored  the  general  introduction  of  the  prepara- 
ons  of  iron,  especially  in  schimis  of  the  spleen  or  liver,  npon  the  same  hypothetiea!  piin- 
cipte ;  fijf ,  say  they,  wbaitever  is  most  forciMe  in  wtDonnf  the  obstmcticai  must  be  the 
aoost  proper  iBstrament  of  cure ;  such  is  steel,  which,  besides  the  attenuaiing  power  wiih 
which  it  18  famished,  has  still  a  greater  force  in  this  case  from  the  gravity  of  its  particles, 
which,  being  seven  times  specifically  heavier  than  any  vegetable,  acts  in  proportton  wiUi 
astroQgaffimpiitee,andthareioreiaaBiflMpowerftildaoba6«eiil  This  nay  be  taken  at  a 
•oecimea  of  the  style  m  which  these  mechanical  phyaiciaos  reasoned  and  practised.** 
PharmactUfia,  pp.  3S-9. 
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dition  in  tha  chemical  compositiGQ  of  the  fluid  or  solid  parts,"  and 
conceived,  therefore*  that  "  all  zemedieB  must  act  by  producing  chem- 
ical changea  in  the  body.  We  find  Tournefort  busily  enga^d  in  test-^ 
in^  every  ^e^etable  juice*  in  order  to  diacover  in  it  some  traces  of  an 
acid  or  alkahne  ingredient,  which  might  confer  upon  it  medicinal  ac- 
tivity. The  fatal  errors  into  which  such  an  hypothesis  was  liable  to 
betray  the  practitioner,  receive  an  awful  ttlustration  in  the  history  of 
the  memorable  fever  that  raged  at  Leyden  in  the  year  1699,  and  which 
consigned  two-thirds  of  the  population  of  that  city  to  an  untimely 
mrave ;  an  "event  which  in  a  great  measure  depended  upon  the  Pro- 
^ssor  Sylvius  de  la  Boe,  who  having  just  embraced  the  ch^nical  doo- 
trines  of  VnA  Helmont,  assigned  the  or^tn  of  the  distemper  to  a  pro- 
Tailing  acid,  and  declaired  that  its  euro  could  alone  be  efllected  by  the 
copious  administration  of  absorbent  and  testaceous  medicines."*  John 

*  Brown,  the  author  of  the  &moua  Brunonian  Theory^  **  g^ieralized  di»- 
eases,  and  brou&^fat  all  virithin  the  compass  of  two  grand  classes,  those 

^  of  incj^eased  ana  diminiahed  excitement ;"  and  maintained  **  diat  every 

*  agent  whiph  could  operate  on  the  human  body  was  a  stimulant,  having 
>  an  identity  of  action,  and  differing  only  in  the  degree  of  its  Ibrce ;  so 
1  that  according  to  his  views  the  lancet  and  the  brandy  bottle  were  but 
'  the  opposite  eaitremes  of  one  and  the  same  cla8a."t 

These  aberrations  in  medical  theory  have  their  exact  paralleld  in 
!  politics.    All  the  doctrines  which  ascribe  absolute  goodness  to  partie- 

ular  forms  of  government,  particular  social  arrangements,  and  even  to 
I  particular  modes  of  education,  virithout  reference  to  the  state  of  civiliza- 

f  tion  and  the  various  distinguishing  characters  of  the  society  for  which 

I  they  are  intended,  are  open  to  the  same  objection-^that  en  assuming 

{  one  class  of  influencing  circumstances  to  be  the  paramount  rulers  of 

phenomena  which  d^>end  in  an  equal  or  greater  degree  upon  many 
!  others.     But  on  these  considerations  it  is  the  less  necessary  that  we 

{  should  now  dwell,  as  they  will  occupy  our  attention  very  largely  in 

the  concluding  Bo6k« 

§  6.  The  last  of  the  modes  of  erroneous  generalization  to  which  I 
shall  advert,  is  that  to  which  we  mav  give  the  name  of  False  Analogies. 
,  This  Fallacy  stands  distinguished  n*om  those  already  treated  of  by  the 

|)eculiarity,  that  it  does  not  even  simulate  a  complete  and  conclusive 
uiduction,  but  consists  in  the  misapplication  of  an  argument  which  is 
at  best  only  admissible  as  an  inconclusive  presumption,  where  real 
proof  is  unattaiaable. 

An  argument  from  analogy,  is  an  inference  that  what  is  true  in  a  cer- 
tain case  is  true  in  a  case  known  to  be  somewhat  similar,  but  not  known 
to  be  exactly  parallel,  that  is,  to  be  similar  in  all  the  material  circum- 
stances. An  oDJect  has  the  property  B :  another  object  is  not  known  to 
have  that  property,  but  resembles  the  first  in  a  property  A,  not  known  to 
be  connected  with  B;  and  the  conchision  to  whidi  the  analogy  points^ 
u  that  this  object  has  the  property  B  also.  As,  for  example,  that  the 
planets  are  inhabited  because  the  ear^  is.  The  planets  resemble  the 
earth  in  describing  elliptical  orbits  round  the  sun,  in  being  attracted 
by  it  and  by  one  another,  in  being  spherical,  revolving  upon  their  axes^ 
&a,*  but  it  is  not  known  tHat  any  of  these  pr<^erties,  or  all  of  them 


•  PAoniMKofafM, pp.  39,  40.  fim^p.4B. 
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togetber,  are  the  conditions  upon  which  the  poasession  of  inhahitantB 
IB  dependent,  or  are  even  marks  of  those  conditions.  Nevertheless, 
t  so  long  as  we  do  not  know  what  the  conditions  are,  they  may  be  ccm- 
nected  by  some  law  orif  nature  with  those  common  properties ;  and  to 
the  extent  of  that  possibility  the  planets  are  more  likely  to  be  inhabited, 
than  if  they  did  not  resemble  the  earlh  at  all.  This  non-assignable 
and  generally  small  increase  of  probability,  beyond  what  would  other- 
wise exist,  is  all  the  evidence  which  a  conclusion  can  derive  from 
analogy.  For  if  we  have  any  the  slightest  reason  to  suppose  any  real 
connexion  between  the  two  properUes  A  uid  B,  the  argument  is  no 
longer  one  of  analogy.  If  it  had  been  ascertained  (I  purposely  put 
an  absurd  supposition)  that  there  was  any  connexion,  by  causation, 
between  the  net  of  revolving  round  an  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  any  reasonable  ground  for  even  suspect- 
ing such  a  connexion,  a  probabilitr  would  arise  of  the  existence  of 
inhabitants  in  the  planets,  which  might  be  of  any  degree  of  strength, 
up  to  a  complete  induction ;  but  we  should  then  infer  the  fiu;t  from  the 
ascertained  or  presumed  law  of  causation,  and  not  from  the  analogy  of 
the  earth. 

The  name  analogy,  however,  is  sometimes  employed  by  extension, 
to  denote  those  arguments  of  an  inductive  character,  but  not  amount- 
ing to  a  real  induction,  which  are  employed  to  strengthen  the  alignment 
diiawn  from  a  simple  resemblance.  Though  A,  the  property  common 
to  the  two  cases,  cannot  be  shovni  to  be  me  cause  or  effect  of  B,  the 
analogical  reasoner  will  endeavor,  if  he  can,  to  show  that  there  is  some 
less  close  degree  of  connexion  between  them ;  that  A  is  one  of  a  set 
of  conditions  from  which,  when  all  united,  B  would  result ;  or  is  an 
occasional  efiectof  some  cause  which  has  been  known  also  to  produce 
B;  and  the  like.  Any  of  which  things,  if  shown,  would  render  the 
existence  of  B  by  so  much  more  probable,  than  if  there  had  not  been 
even  that  amount  of  known  connexion  between  B  and  A. 

Now  an  error,  or  fallacy,  of  analogy  may  occur  in  two  ways.  Some- 
times it  consists  in  employing  an  argjument  of  either  of  the  ai>ove  kinds 
vnth  correctness  indeed,  but  overradng  its  probative  force.  This  very 
common  aberration  is  sometimes  supposed  to  be  particularly  incident 
to  persons  distinguished  for  their  imagination ;  but  in  reahty  it  is  the 
characteristic  intellectual  vice  of  those  whose  imaginations  are  barren, 
either  from  want  of  exercise,  natural  defect,  or  the  narrowness  of  their 
range  of  ideas.  To  such  minds,  objects  present  themselves  clothed  m 
but  few  properties ;  and  as,  therefore,  few  analogies  between  one  ob- 
ject and  another  occur  to  them,  they  almost  invariably  overrate  the 
deffree  of  importance  of  those  few :  while  one  whose  jGucy  takes  a 
wider  range,  perceives  and  remembers  so  many  analoffies  tending  to 
conflicting  conclusions,  that  he  is  not  so  likely  to  lay  undue  stress  upon 
any  of  them.  We  always  find  that  those  are  the  greatest  slaves  to 
metaphorical  language  who  have  but  one  set  of  metaphors. 

But  this  is  only  one  of  the  modes  of  error  in  the  employment'  of 
arguments  of  analogy.  There  is  another,  more  properly  deserving  the 
name  of  fallacy;  namely,  when  resemblance  in  one  point  is  inferred 
from  resemblance  in  another  point,  although  there  is  not  only  no 
evidence  to  connect  the  two  circumstances  oy  vray  of  causation,  but 
the  evidence  tends  positively  to  disconnect  them.  This  is  properly  the 
Fallacy  of  False  Analogies. 
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As  a  first  instance,  we  may  cite  that  favorite  argument  in  defence 
of  absolute  power,  drawn  from  the  analogy  of  paternal  ffovemment  in 
a  family,  which  government  is  not,  and  by  umversal  amnission  ought 
not  to  be,  controUed  hy  (though  it  sometimes  ought  to  be  controlled 
/or)  die  children.  Paternal  government,  in  a  &mily,  works  well; 
therefore,  says  the  argument,  despotic  government  in  a  state  will  work 
well :  implying  that  the  beneficial  working  of  parental  c^ovemment 
depends,  m  the  family,  upon  the  only  point  whicn  it  has  m  common 
with  political  despotism,  namely,  irresponsibility.  Whereas  it  does  not 
depend  upon  that,  but  upon  two  other  attributes  of  parental  govern- 
ment, the  affection  of  the  parent  for  the  children,  and  the  superiority  of 
the  parent  in  wisdoxn  ana  experience ;  neither  of  which  properties  can 
be  reckoned  upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  his  subjects ;  and  when  either  of  these  circumstances  fails, 
even  in  the  family,  and  the  influence  of  the  irresponsibility  is  allowed 
to  work  uncorrected,  the  result  is  anything  but  good  government. 
This,  therefore,  is  a  false  analogy. 

Another  example  is  the  not  uncommon  dictum,  that  bodies  politic 
have  youth,  maturity,  old  age,  and  death,  like  bodies  natural :  that 
afber  a  certain  duration  of  prosperity,  they  tend  spontaneously  to  deca^. 
This  also  is  a  false  analogy,  because  the  decay  of  the  vital  powers  in 
an  animated  body  can  be  distinctly  traced  to  the  natural  progress  of 
those  very  changes  of  structure  which,  in  their  earlier  stages,  constitute 
its  growth  to  maturity;  while  in  the  body  politic  the  progress  of  those 
changes  cannot,  generally  speaking,  have  any  effect  but  the  still  further 
continuance  of  growth :  it  is  the  stoppage  of  that  progress,  and  the 
commencement  of  retrogression,  that  alone  would  constitute  decay. 
Bodies  politic  die,  but  it  is  of  disease,  or  violent  death :  they  have  no 
old  age. 

The  following  sentence  firom  Hooker's  EcdesiasticaU  Polity'  is  an 
instance  of  a  fc3se  analogy  from  physical  bodies  to  what  are  called 
bodies  politic.  "As  there  could  be  in  natural  bodies  no  motion  of  any- 
thing unless  there  were  some  which  moveth  all  things,  and  continueth 
immovable ;  even  so  in  politic  societies  there  must  be  some  unpunish- 
able, or  else  no  man  snail  suffer  punishment."  There  is  a  double 
fallacy  here,  for  not  only  the  analogy,  but  the  premise  fi:om  which  it  is 
drawn,  is  untenable.  The  notion  tiiat  there  must  be  something  im- 
movable which  moves  all  others,  is  the  old  scholastic  error  ofdkprimum 
mobile. 

Some  of  the  &]se  analogies  upon  which  svstems  of  physics  were 
oonfidentiy  grounded  in  the  time  of  the  Ghreek  philosophers,  are  such 
as  we  now  call  fancifiil;  not  that  the  resemblances  are  not  often  real, 
but  that  it  is  long  since  any  one  has  been  inclined  tp  draw  fiK>m  them 
the.  inferences  which  were  then  drawn.  Such,  for  instance,  are  the 
curious  speculations  of  the  Pythagoreans  on  the  subject  of  numbers. 
Finding  that  the  distances  of  the  pknets  bore  or  seemed  to  bear  to  one 
another  a  proportion  not  varying  much  fix»m  that  of  the  divisions  of  the 
monochora,  they  inferred  firom  it  the  existence  of  an  inaudible  music, 
that  of  the  spheres ;  as  if  the  music  of  a  harp  had  depended  solely  on 
tiie  numerical  proportions,  and  not  on  the  material,  nor  even  on  the  ex- 
istence of  any  material,  any  strings  at  all.  It  has  been  similarly  ima- 
gined that  certain  combinations  of  numbers,  which  were  found  to  pre* 
vail  in  some  natural  phenomena,  must  run  through  the  whole  of  nature : 
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as  dmt  there  must  be  four  elements,  because  there  are  four  possible 
eombinatioiis  of  hot  and  cold,  wet  and  dry :  that  there  must  be  seven 
planets,  because  there  were  seven  metals,  and  even  because  there  were 
seven  days  of  the  week.  Kepler  himself  thought  that  there  could  be 
only  six  planets  because  there  were  only  five  regular  solids.  With  these 
we  may  class  the  reasonings,  so  common  in  the  speculatioils  of  the 
ancients,  founded  upon  a  supposed  perfection,  in  nature ;  meaning  by 
nature  the  customary  order  of  events  as  they  take  place  of  themselves 
wiihout  human  inteiference.  This  also  is  a  rude  firaess  at  an  analogy 
supposed  to  pervade  all  phenomena,  however  dissimilar.  Since  what 
was  thouchc  to  be  perfection  appeared  to  obtain  in  some  phenomena, 
it  was  vD&rred  to  obtain  in  all.  **  We  always  suppose  that  which  is 
better  to  take  place  in  nifture,  if  it  be  possible,"  says  Aristotle :  and 
the  vaguest  and  most  heterogeneous  quafities  being  confounded  to- 
gether under  the  notion  of  being  better,  there  was  no  limit  to  the  wild- 
ness  a£  the  inferences.  Thus,  because  the  heavenly  bodies  were  "  per- 
fect,*' they  must  move  in  circles,  and  umfbrmly.  For  **  they"  (the 
Pythagoreans)  "  would  not  allow,"  say*  G^emittus,*  **  of  any  sucn  disor- 
der amonff  divine  and  etemd  tnings,  as  that  they  ^ould  sometimes 
move  quioLer  and  sometimes  slower,  and  sometimes  stand  still j  for  no 
one  would  tolerate  such  anomaly  in  tiie  movements  even  of  a  man 
who  was  decent  and  orderly.  The  occasions  of  life,  however,  are 
often  reasons  for  men  ffoing  quicker  or  slotrer,  but  in  the  incorrupt- 
ible nature  of  the  stars,  it  is  not  possible  that  any  <3au8e  can  be  alleged 
of  quickness  or  slowness."  It  is  s^king  an  argument  of  analogr  vetr 
fiur  to  suppose  that  the  stars  must  observe  the  rules  of  decorum  m  gait 
and  carriage,  prescribed  for  themselves  by  the  long-bearded  phuos- 
ophers  satirized  by  Lnctait. 

As  late  as  the  Copemican  controversy  it  was  urged  as  an  argument 
in  favor  of  the  true  theory  of  the  solar  system,  that  "itplaced  me  &ce, 
the  noblest  element,  in  the  centre  4»f  the  universe."t  lliis  wSs  a  renxr 
nant  of  the  notion  that  the  order  of  natune  must  be  perfect,  attd  that 
perfection  consisted  in  conformity  to  rules  of  precedency  in  dignity, 
either  real  or  conventional.  Again,  reverting  to  nttmbeiB:  cettain 
numbers  were  perfect,  therefore  those  numbers  must  obtain  in  the 
great  phenomena  of  nature.  Six  was  a  perfect  number,  that  is,  equal 
to  the  wna  of  all  ks  factors ;  en  additional  reason  why  there  must  be 
exactly  six  planets.  The  ^fthagoreans,  on  the  other  hand,  attributed 
perfection  to  the  number  ten ;  but  agreed  in  thinking  that  the  perfect 
number  must  be  somehow  realized  in  the  heavens;  and  knowing  only 
of  nine  heavenly  bodies  to  make  up  the  enumeration,  they  asserted 
"  tbelt  there  was  an  anHehikan  or  counter-^aith,  on  the  other  side  of  the 
MUt,  hufisible  to  us."{  Even  Huygens  was  penmaded  that  when  the 
number  of  the  heavenly  bodies  had  reached  twelve,  it  could  not  admit 
of  any  fofther  increase.  Oeative  power  could  not  go  beyond  that 
saeiiBd  number. 

Some  curious  instances  of  feke  analogy  are  to  be  fetmd  in  die  argu- 
ments of  the  Stoics  to  prove  the  equality  of  all  crimes,  and  the  equal 
Mnetchedness  of  all  who  had  not  reaUzed  their  idea  of  perfect  virtue. 
Cioero,  towards  the  end  of  his  Fomth  Book  De  FinSnu,  states  some 

*  I  quote  frtm  Ur.  WheweU*8  Hwr.  0/  thMbid.Bc^l  165u 
t  DM,,  i,  368.  t  IW.,  m 
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of  these  as  foBows.  ^  Ut,  inqait,  in  fidibos  phmmiB,  si  nulla  eamm  ita 
contenta  numeris  nt,  nt  concentom  servare  possit,  omnes  aeque  inoon- 
tentaB  sint ;  sic  peccata,  quia  dkcrepant,  saque  discrepant :  paria  sunt 
igitur."  To  whi^  Cicero  himself  aptly  answers,  **  aeque  contingit  om- 
nibus fidibus,  ut  iacontents  sint ;  iflad  non  continuOy  ut  seque  incon- 
tentss/'  The  Stoic  resumes :  "  Ut  enim,  inquit,  gubemator  seque 
peocat,  si  palearum  navem  erertit,  et  si  auri ;  item  ffique  peccat  qui 
parentem,  et  qui  servum,  injuri&  verberat ;"  assuming,  that  because 
the  magnitude  of  the  interest  at  stake  makes  no  difference  in  the  mere 
defect  of  skill,  it  can  make  none  in  the  moral  defect :  a  &lBe  analogy. 
Again,  "  Qms  tgnorat,  si  plures  ex  alto  emergere  velint,  propius  fore  eos 
quidem  ad  respirandum,  qui  ad  summam  jam  aauam  appropinquant, 
sed  nihilo  magis  vespirare  posse,  quam  eos,  qm  sunt  m  pro&ndo  ? 
Nihil  ergo  adjuvatr  procedeve,  et  pro^redi  in  virtute,  quominus  miserri- 
mus  sit,  aatequsm  ad  earn  penrenent,  c^otdam  in  aquii  nihil  adjuTat : 
et  <}uoniam  eatuU,  qui  jam  despectnri  sunt,  cttci  asqoe,  et  ii  qm  modo 
nati ;  Platonem  quoque  necesse  est,  quoniam  nondum  videb^  sapien: 
tiam,  aeque  ossoum  ammo,  ac  Phalanm  fuisse*'*  Cicero,  in  his  own 
petsoD,  combats  these  false  aaak^gies  by  other  analogies  tending  to 
an  opposite  conclusion.  **  Ista  similia  non  sunt,  Cato  :  . . . .  Ilia  sunt 
simina ;  hebes  acies  est  euipiam  oculorum :  corpore  alius  languescit : 
hi  curatione  adhibitft  levai^tur  in  dies  :  alter  valet  plus  qiaotidie :  alter 
videt  Hi  sitnBea  soeot  omnibus,  qui  yirtuti  student ;  levantur  vitiis, 
loTantur  eorraribus." 

§  7.  In  these  and  all  odier  arguments  drawn  from  remote  analogies, 
and  from  meti^^zs,  which  are  cases  of  analogy,  it  is  apparent  (espe- 
cially when  we  consider  the  extreme  facility  of  raising  up  contrary  anal- 
ogies and  conflicting  metaphors),  that  so  far  from  the  metaphor  or 
analogy  proving  an^hing,  the  aopHcability  of  the  metaphor  is  the  very 
thing  to  be  ma&  oat  It  hu  to  be  shown  that  in  the  two  cases  asserted 
to  be  analogous,  the  same  law  is  really  operating;  that  between  the 
known  resemblince  and  the  infiarred  one  there  is  some  connexion  by 
means  of  causation.  Cicero  and  Cato  might  have  bandied  opposite 
analogies  forever :  it  rested  with  each  of  them  to  prove  by  just  induc- 
tion, or  at  least  to  render  probable,  that  the  case  resembled  the  one  set 
of  analogous  cases  and  not  the  ether,  in  the  circumstances  upon  which 
the  disputed  question  really  hinged.  Metaphors,  for  the  most' part, 
therefore,  assume  the  pn^osition  which  they  are  brought  to  prove : 
their  use  is,  to  a&d  the  apprehension  of  it ;  to  make  cleany  and  vividly 
comprehended  what  it  is  that  the  person  who  employs  die  metaphor  m 
proposing  to  make  o«t;  and  sometimes  also,  by  what  media  he  proposes 
to  cb  so.  For  «a  apt  metqihory  though  it  cannot  prove,  often  sv^gosts 
the  proof.  ' 

For  instance,  when  Mr.  Caiiyle,  rebuking  the  Byronic  veia,  says 
Uiat  "  strengd^  does  not  raaniftst  itself  in  spasms,  but  in  stout  bearing 
(rf*  burdens;''  llie  metaphor  proves  nothing,  it  is  no  argument,  oidy  an 
allusion  to  an  argusneot ;  m  no  other  way  however  could  so  much  of 
argumeiA  be  so  completdy  suggested  in  so  few  words.  In  fact,  this 
admirable  expressioa  suggests  a  whole  train  of  reasoning,  which  it 
would  take  many  sentences  to  write  out  at  length.  As  thus :  Mottona 
^fi^uch  are  violent  but  briel^  wfaic^  lead  to  no  end,  and  are  not  nnd^ 
the  control  of  the  will,  are,  in  the  physieal  body,  more  incident  to  a  . 
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weak  than  to  a  strong  constitation*  If  this  be  owing  to  a  cause  which 
equally  operates  in  what  relates  to  the  mind,  the  same  conclusion  will 
hold  there  likewise.  But  such  is  really  the  fiict.  For  the  body's 
liability  to  these  sudden  and  uncontrollable  motions  arises  from  irrita* 
bility,  that  is,  unusual  susceptibility  of  being  moved  out  of  its  ordinaxy 
course  by  transient  influences  :  which  may  equally  be  said  of  the  mind. 
And  this  susceptibility,  whether  of  mind  or  body,  must  arise  from  a 
weakness  of  the  forces  which  maintain  and  carry  on  the  ordinary  ac- 
tion of  the  system.  All  this  is  conveyed  in  Mr.  Carlyle's  short  sen- 
tence. And  since  the  causes  are  alike  in  the  body  and  in  the  mind,  the 
analogy  is  a  just  one,  and  the  maxim  holds  of  the  one  as  much  as  of 
the  omer. 

Thus  we  see  that  the  metaphor,  although  no  proof  but  a  statement 
of  the  thing  to  be  proved,  states  it  in  terms  wnich,  by  suggesting  a 
parallel  case,  put  the  mind  upon  the  track  of  the  re«d  proof.  The 
nearer  says,  '*  Strength  does  not  manifest  itself  in  spasma^-very  true ; 
and  for  what  reason  1"  Then  in  discovering  the  reason,  he  finds  it  pre- 
cisely as  applicable  to  the  mind  as  it  is  to  the  body.  This  mode,  there- 
fore, of  conveying  an  argument,  independently  of  its  rhetorical  advan- 
tages, has  a'  logical  value ;  since  it  not  only  suggests  the  grounds  of 
the  conclusion,  but  points  out  another  case  in  which  those  grounds 
have  been  found,  or  at  least  deemed  to  be,  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conspicuoua  in  the 
use  and  abuse  of  figurative  illustration,  says  that  the  stream  of  time 
has  brought  down  to  us  onl^  the  least  valuable  part  of  the  writings  of 
the  ancients,  as  a  river  cames  fioth  and  straws  floating  on  its  surface, 
while  more  weighty  objects  sink  to  the  bottom;  this,  even  if  the  asser- 
tion illustrated  by  it  were  true,  would  be  no  good  illustration,  there 
being  no  parity  of  cause.  The  levity  by  which  substances  float  on  a 
stream,  and  the  levity  which  is  synonymous  with  worthlessness,  have 
nothing  in  common  except  the  name ;  and  (to  show  how  little  value 
there  is  in  the  metaphor)  we  need  only  change  the  word  into  buoyancy^ 
to  turn  the  semblance  of  argument  involved  in  Bacon's  illustration 
directly  against  himself. 

A  metaphor,  then,  is  not  to  be  considered  as  an  argument,  but  as 
an  assertion  that  an  argument  exists ;  that  a  parity  subsists  between 
the  case  from  which  the  metaphor  is  drawn  and  diat  to  which  it  is 
applied.  This  parity  may  exist  though  the  two  cases  be  apparently 
veryranote  firom  one  another:  the  only  resemblance  existing  between 
them  may  be  a  resemblance  of  relations,  an  analogy  in  Fer^cruson's  and 
Archbishop  Whately's  sense.  As  in  the  instance  'quoted  from  Mr. 
Carlyle :  tnere  is  no  resemblance  between  convulsions  of  the  body  and 
fits  of  passion  in  the  mind,  considered  in  themselves ;  the  resemblance 
is  between  the  relation  which  convulsions  of  the  body  bear  to  its  ordi- 
nary motions,  and  that  which  fits  of  passion  in  the  mind  bear  to  its 
steadier  feelings.  Thus,  where  the  real  difference  between  the  two 
cases  is  the  widest ;  where  the  metaphor  seems  the  most  fai^tched, 
the  analogy  the  most  rpmote ;  and  wnere,  consequently,  a  limited  and 
literal  understanding  would  be  most  apt  to  shut  itself  up  within  its 
intrenchment  of  prose,  and  refizse  admittance  to  the  metaphor,  under 
an  idea  that  cases  so  very  unlike  can  throw  no  light  upon  each  other; 
it  is  often  in  those  very  cases  that  the  argument  which  the  metaphor 
involves  and  suggests  is  the  most  conclusive. 
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§  8.  To  terminate  the  subject  of  Fallacies  of  G^eneralixatioii,  it  re- 
mains to  be  said,  that  the  most  fertile  source  of  them  is  bad  daissifica- 
tion;  bringing  together  in  one  grottp,  and  under  one  name,  things 
which  have  no  common  properties,  or  none  but  such  as  are  too  unim- 
portant to  allow  general  propositions  of  any  considerable  value  to  be 
made  reinfecting  the  class*  The  misleading  effea  is  greatest,  when  a 
word  which  in  common  use  expzeases  seme  definite  mu,  k  extended 
l>y  slight  links  of  connexion  to  cases  in  which  that  fact  does  not  exis^ 
but  some  other  or  others  onlyslightly  resembling  jit.  Thus  Bacon^* 
in  speaking  of  the  Idola  or  PallacieB  arising  from  aotiaQs  lemtre  a 
inaqnaliter  d  rebus  abstracta,  exemplifies  them  by  the  notion  of  Ibmu- 
dum  or  Wet,  so  familiar  in  the  physics  of  antiijuity  and  of  the  middle 
ages.  ^'Imrenietiir  yerbum  Jstad*  Humidum,  nihil  aUnd  quam  nola 
confiisa  diversarum  actioniun,  quss  nullam  constaiUtiam  autreductioiiem 
patiuntur,  Significat  enim,  et  quod  qirca  aliad  coipus  facile  .se  dr- 
cumfimdit ;  et  quod  in  ae  est  indeterminabile,  xiep  copsiatere  potest; 
et  quod  facile  cedit  undiaue ;  et  ^od  &cile  ae  diiddit  et  diepeigiti  et 
quod  facile  se  unit  et  colUgit ;  et  quod  facile  fluit,  et  in  motu  ponitor; 
et  quod  alteri  cornori  fiusile  adhaeret,  idque  madefacit;  et  quod  facile 
reducitur  in  liquiouso^  sive  coUiquatur,  cum  antea  oonaisteret,  Itaq^ 
quum  ad  hiyus  nominis  prgpdjcationem  et  im{K)sitianem  yentum  sitj 
m  alia  accipias,  flamma humida  est;  ai  alia  accipias,  aer  hiimidna  non 
est;  si  alia»  pulyis  minutus  humidus  est;  si  alia,yitxum  humid  urn  est; 
ut  facile  apnareat;  istam  notionem  ex  aqu&  tantum,  et  communibua  et 
▼ulgaribus  Juquoribus,  absque  ull&  debitA  verificationej  temere  abatrac- 
tam  esse.'' 

Bacon  himself  is  not  exempt  from  a  similar  accusation  when  inquir- 
ing into  Ae  nature  of  heat;  where  he  occasionally  proceeds  like  one 
who,  seeking  for  the  cause  of  hardness,  after  exanumn^  that  quality  in 
iron,  flint,  and  diamond,  should  expect  to  find  that  it  is  something 
which  can  be  traced  also  in  hard  wates;,  a  hard  knot»  and  a  haiu 
heait. 

The  wc»:d  tdvtpt^  in  the  Greek  pfuloeophy,  and  the  .words  Genera* 
tion  and  Corrupticm  both  then  and  long  afterwards,  denoted  such  a 
multitude  of  heterogeneous  phenomena^  that  any  atteiapt  at  philo* 
sophizing  in  which  those  words  were  used  was  almo^c  as  necessarily 
abortive  as  if  the  word  hard  had  been  taken  to  denote  a  cAss  including 
all  the  things  mentioned  above.  K6^ac,  for  instaacei»  which  propevly 
signified  motion,  was  taken  to  denote  not  only  aP  emotion  but  even  all 
change :  iXXoUMig  being  recognized  as  one  of  the  modes  of  iUvff(ng, 
The  effect  was,  to  connect  with  every  form  of  AXXoUtai^  or  chai^^ 
ideas  draiwn  from  motion  in  the  proper  and  literal  sense^  and  which 
bad  no  real  connexion,  with  any  other Icind  of. tipfiotg  than  that.  Axia* 
totle  and  Plato  labored  nnder  a  costtioual  ^embarrassment  from  this 
misuse  of  terms.  But  if  we  proceed  fiirtfaer  in  this  direction  we  shall 
encroach  upon  the  Fallacy  of  Ambigu]Cy»  vduch  belonsB  to  a  difBaDont 
class,  the  last  in  order  of  our  ckasification.  Fallacies  of  Confusion. 


3E 

Digitized  by  VjOOQIC 


4M  yALLAOIIS. 

CHAPTER  VI. 

FALLACIES  OP  SATIOOINATIOM. 

§  1.  We  have  now,  in  oar  progress  throueb  the  classes  of  FalUici^ 
arrived  at  those  to  which,  in  the  common  books  of  logic,  the  appellatioo 
is  in  general  exclusively  appropriated ;  those  which  have  their  seat  ia 
the  ratiocinative  or  deductive  part  of  the  investi^^on  of  truth.  On 
these  fallacies  it  is.  the  less  necessary  for  us  to  insist  at  any  length,  as 
they  have  been  so  admirably  treated  in  a  work  familiar  to  almost  all, 
in  this  conntxy  at  least,  who  feel  any  interest  in  these  speculations, 
Archbishop  Whately's  Logic.  Against  the  more  obvious  rorms  of  this 
class  of  .ftbacies,  the  rul^  of  the  syllogism  are  a  complete  protection. 
Not  (as  we  have  so  often  said)  that  the  ratiocination  cannot  be  good 
unless  it  be  in  the  form  of  a  syllonsm ;  but  that,  by  showii^  it  in  that 
form,  we  are  sure  to  discover  if  it  be  bad,  or  at  least  if  it  contain  any 
fallacy  of  this  class. 

§  2.  Among  Fallacies  of  Ratiocination  we  ought,  perhaps,  to  include 
the  errors  committed  in  processes  which  have  the  appearance  only,  not 
die  reality,  of  an  inference  from  premisses ;  the  fallacies  connected  with 
the  conversion  and  seauipollency  of  propositions.  I  believe  errors  of 
diis  description  to  be  mr  more  frequently  committed  than  is  generally 
supposed,  or  than  their  extreme  obviousness  might  seem  to  admit  o£ 
For  example,  the  simple  conversion  of  an  universal  affirmative  propo- 
sition, All  A  are  B  therefore  all  B  are  A,  I  take  to  be  a  very  common 
form  of  error :  though  committed,  like  many  other  fallacies,  oflener  in 
the  silence  of  thought  than  in  express  words,  for  it  can  scarcely  be 
clearly  enimciated  without  being  detected.  And  so  v^th  another  fonn 
of  fiidlac^,  not  substantially  different  from  thepreceding ;  the  erroneous 
conversion  of  an  hypothetical  proposition.  The  proner  converse  of  an 
hynothetical  proposition  is  this :  If  the  consequent  oe  false,  the  ante- 
cedent is  &lse ;  but  this,  If  the  consequent  be  true,  the  antecedent  is 
true,  by  no  means  holds  good,  but  is  an  error  corresponding  to  the 
simple  conven^n  of  an  universal  affirmative.  Yet  hardly  anything  is 
more  cominbn  than  for  people,  in  their  private  thoughts,  to  draw  this 
inference.  As  when  the  conclusion  is  accepted,  which  it  so  often  is, 
for  proof  of  the  premisses.  That  the  premisses  cannot  be  true  if  the 
conclusion  is  fake,  is  the  unexceptionable  foundation  of  the  legitimate 
mode  of  reasoning  called  a  reductio  ad  ahsurdum.  But  men  continu- 
ally think  and  express  themselves  as  if  they  also  believed  that  the 
premisses  cannot  be  false  if  the  conclusion  is  true.  The  truth,  or  sup 
nosed  truth,  of  the  inferences  which  follow  from  a  doctrine,  often  ena- 
bles it  to  find  acceptance  in  spite  of  gross  absurdities  in  iL  How  many 
systems  of  philosophy,  which  had  Bcarcely  any  intrinsic  recommenda- 
tion, have  been  received  by  thoughtful  men  because  they  were  sup- 
posed to  lend  additional  support  to  religion,  morality,  some  favorite 
view  of  politics,  or  some  other  cherished  persuasion  1  not  merely  be- 
cause their  wishes  were  thereby  enlisted  on  its  side,  but  because  its 
leading  to  what  they  deemed  sound  conclusions  appeared  to  them  a 
strong  presumption  in  favor  of  its  truth :  though  the  presumption,  when 
viewed  in  its  true  light,  amounted  only  to  the  absence  of  t^at  particalar 
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kind  of  eTidenee  of  iUsehood,  wlddb  would  have  xesulted  fiom  its  lead- 
ing by  conrect  inference  to  Bometfaing  afareedy  reco^ized  as  false. 

Again,  the  vearf  fivqnent  error  in  condact,  of  mistaking  reverse  of 
wrong  for  right,  is  the  practical  form  of  a  lo^cal  error  widi  respect  to 
the  Opposition  of  Propositions.  It  is  committed  for  want  of  the  hahit 
of  ^tifltmffoishing  the  €OiUrar$f  of  a  nxoposition  from  the  contradictory 
of  it,  and  of  attending  to  the  logical  canon,  that  contrary  propositions, 
though  they  cannot  both  be  true,  may  both  be  false.  If  the  error 
were  to  expresa  itself  in  words  it  would  run  distinctly  counter  to  this 
(sanon.  It  generally,  however,  does  not  so  express  itself,  and  to  com- 
pel it  to  do  so  is  the  most  effectual  method  of  detecting  and  exposing  it. 

§  3.  Among  Fallacies  of  Ratiocination  are  to  be  ranked,  in  the  first 
place,  all  the  cases  of  vicious  sylloffism  laid  down  in  the  books.     These 
generally  resolve  themselves  into  having  more  than  three  terms  to  the 
syllogism,  either  avowedly,  or  in  die  covert  mode  of  an  undistributed 
middle  term  or  an  HUcit  proceis  of  one  of  the  two  extremes.    It  is 
not,  indeed,  very  ea^  fully  to  convict  an  argument  of  fUling  under 
any  one  of  these  vicious  cases  in  particular ;  for  the  resson  already 
quoted  fiom  Archbishop  Whately,  that  the  premisses  are  seldom  for- 
mally set  out:  if  they  were,  the  &llacy  would  impose  upon  nobody; 
and  while  they  are  not,  it  is  tdmost  always  to  a  certain  degree  optional 
in  what  manner  the  suppressed  link  shall  be  filled  up.     The  rules  of 
the  syllogism  are  rules  lor  compelling  a  person  to  he  aware  of  the 
whole  of  what  he  must  undertake  to  defena  if  he  persists  in  maintain- 
ing his  conclusion.    He  has  it  almost  always  in  his  power  to  niake  his 
syllogism  good  by  iiftroducing  a  61se  premiss ;  and  hence  it  is  scarcely 
ever  possible  decidedly  to  affirm  that  any  argument  involves  a  bad 
syllogism :  but  this  detracts  nothing  firom  the  value  of  the  syllogistic 
rules,  since  it  is  by  them  that  a  reasoner  is  compelled  distinctly  to  make 
his  election  what  prenusses  he  is  prepared  to  maintain.     The  election 
made,  there  is  ffenerally  so  little  difficulty  in  seeing  whether  the  coa- 
dusion  follows  from  the  jnnemisses  set  out,  that  wd  mi^ht  without  much 
logical  impropriety  have  merged  this  fourth  <^ass  of  faUacies  in  the 
fifth,  or  Fallacies  of  Confiision. 

§  4.  Perhaps,  however,  the  commonest,  and  certainly  the  most  dan- 
gerous fallacies  of  this  class,  are  those  which  do  not  lie  in  a  single 
syllogism,  but  slip  in  between  one  sylloflism  and  another  in  a  chain  of 
argument,  and  are  committed  by  changing  the  premistes.  A  proposi- 
«  tioD  is  proved,  or  an  acknowledged  truth  laid  down,  in  the  first  part  of 
an  argumentation,  and  in  the  second  a  further  aigvment  is  founded  not 
upon  the  same  proposition,  but  upon  some  other,  resemblln?  it  suffi- 
ciently to  be.  mistaken  for  it.  Instances  of  tb&  fallacy  will  be  feund 
in  almost  all  the  argumentative  discourses  of  unprecise  thinkers ;  and 
we  need  only  here  adv^t  to  one  of  the  obscurer  forms  of  it,  recognized 
l^  the  schoolmen  as  the  fallacy  tt  dicta  secundum  quid  ad  dictum  nm- 
^iciter.  This  is  committed  when,  in  the  premisses,  a  ]proposition  is 
assarted  with  a  omidification,  and  die  qualification  lost  sight  of  in  the 
conclusion ;  or  onener,  when  a  limitation  or  condition,  though  not  as- 
serted, is  necessary  to  the  truth  of  the  proposition,  but  is  forgotten 
when  that  proposition  ccnnes  to  be  emoloyed  as  a  premiss.  Many  of 
the  bad  argumenta  in  vogue  belong  to  this  ckss  of  error.  The  premiss 
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for  whidi  b«ve  htm  loMjolMtt,  w  srs  mC  thottght  «f  «i  the  time,  bdt 
if  Ib^  iMd  been  ibmi^  ef  wovkL  bww  th^mrn  tbe  neee&n^  of  so 
limiting  ibe  praniM»  Ibflt  it  wduUno  lonfsr  ^ba/te  mtppeoted  tbe  eon- 
«bMlon  dtnwn  from  it. 

Of  Ibis  natnre  is  (be  fiBacT  m  wbftt  is  eelM,  hf  Adam  Smitb  sai 
oiben,tbeMeieflMbleTbeoi7mP<^ifeieslBi»namj^^    Tbst  tbeoiy  sdls 
•ont  from  tbe  cemmon  "m«xiaQrA«t  ^'•^"••owir  bmngi  in  money  emicben; 
or  tbat  every  one  is  rich  in  ipropen&on  to  tbe  qnmMtey  of  money  be 
4>btains.    Fiom  -flns  it  is  oenohidfed  tbnt  the  trdoe  of  any  l>nncb  of 
trade,  or  of  «be  trade  of  tbe  todntiy  nhogil^,  consisai  in  the  bahnee 
of  money  it  brings  in ;  that  any  trade  which  carries  more  money  oat 
of  the  oouitoy  than  it  draws  into  it  is  a  losing  trade;  ibat  Ibetefore 
money  sboold  be  attraded  iitte  the  coonlry,  and  Jsept  there,  by  pro- 
hibitions and  bottnlies ;  and  a  tram^tf  similar eevuMniiea.    AB&rwaat 
of  reflecCi]^  tbat  if  tbe  ridies  of  an  individnal  ave  in  propectHm  to  tbe 
^uanti^  of  money  be  can  command,  it  is  beoaaneduk  is  the  meaanie 
-of  bis  polrer  sf  purchasing  money's  wortb;  and  is  Ibsrefae  aalgeat 
to  the  pzoyiso  tbat  he  is  not  debvied  frsm  employing  bis  money  in 
each  pnicbves.    Tbe  premiss,  therefore,  is  only  tme  senwMiiiin  fmid^ 
bcit  l£e  theory  assnmes  It  to  be  true  absoloftely,  and  infers  ^lat  increaaa 
of  money  is  increase  of  riebes,  eren  when  prodneed  by  n 
tt?e  of  the  condition  imder  which  alone  mmwy  is  licfaes. 
A  second  instance  is,  the  nmnnent  hjf  which  it  nsed  to  b 
befiyne  the  commutaticiD  of  ti&e,  diat  tuihea  fell  npen  Ihe  bmAord,  and 
Were  adednction  ftom  rent ;  beieanse  the  vent  of  tidieAae  land  ws 
akrays  higher  than  that  of  land  of  tbe  same  qnaMfty  and  die  aamead- 
^rantages  ^  situation,  subject  to  tithe.    Whetber  it  be  tme  dint  a  titim 
ialls  on  rentxnr  no,  a  treatise  on  Logic  is  not  ibe  plaee  to  cammitifr: 
but  it  is  certabt  that  Uus  is  noproof  of  it.    Whether  flia  proposition 
be  tme  or  fUse,  ^tbe^ree  land  imue,  by  the  necessity  cf  the  ease,  pagr 
a  higher  rent    For  if  ti&es  do  not  iiXL  on  rent,  it  mast  be  beoanae 
they  fall  on  the  oons>imer;  becanae -diey  Taise  the  price  of  com.    Bat 
if  cqtfn  be  raised  in  prt«e,the  fenner  of  tttfae-6ee  as  well  aa^e  fiormer 
of  tithed  land  gets  the  Y)enefit.    To  tbe  latter  the  rise  is  but  a  com- 
pensation for  the  tithe  he  pays  ;  to  the  first,  who  pays  none,  it  is  clear 
l^edn,  and  therefetfe  enables  bin^  «id  if  there  be  medomoiF  competi- 
tion forces  bbn,  to  pay  so  mu^  the  more  rent  to  bis  landlord.    Tbii 
is  tbe  refotetion  of  the  fallacy.    The  qnestaon  remains,  to  what  clam 
of  fellacies  it  belongs.    The  pren^s  is,  tbat  the  ewner  of  tidmd  land 
i>eceives  less  rent  than  tbe  owner  of  tithe^free  knd;  the  eonclnaion  is, 
that  thereft>re  he  rveokes  less  than  be  ImnBeif  would  leoeiTe  if  titbe 
were  abolidied.    Bui  Ibe  premiss  isonly  tme  oonditionaUy ;  the  owner 
of  tithed  land  receives^leQa  than  what  the  owner  of  titbe^fiiee  land  is 
enabled  to  receive  when^/Hher  landi  are  It^Aedr  while  the  conclusion 
lis  applied  to  a  state  of  circumstances  in  wbidi  that  eondition  fefls,  and 
in  which,  by  consequence,  tb%.  pcemiss  would  not  be  tme.    Tbe  faflacy, 
tlberdfore,  is  d  iIm^  MMMtdam  x^  sm£  di^^ 

'A  tbird  example  is  the  oppoei^on  somettmea  madn  to  l^[itimste  in- 
.terierences  of  government  in  the  eoonomical  affaira  of  society,  grounded 
inpon  a  misapplication  of  the  maaim,  that  an  indxfidnal  is  a  better 
B  than  tbe  government  of  what  is  for  ins  >own  paeuniary  r 
objection  was  urged  to  Mr«  WabeAeU'a  eystsm  ef  i 


Digitized  by 


Google 


FALLACIBS  ^^lA^l^ftHATION,  5^ 

one  of  the  greatest  practical  improyementB  in  public  afiairB  which  have 
been  made  in  our  time.  Mr.  Wakefield's  principle,  as  most  people 
are  now  aware,  is  the  artificial  ooQCcnlratio)ak<^  the  settlers,  by  fixing 
such  a  ^ce  upon  unoccupied  hnd  as  may  preserve  the  most  desirable 
proportion  between  the^^iMiljlj  o£  kmd  iaankure,  and  the  laboring 
population.  Against  this  it  was  argued,  that  if  individuals  found  it  for 
tkjbr  admatage  taoeoupy  esElensi^^  traets-  of  Wuid,  th^y  Mug  better 
jadtfaaol  theit  ewa  inteNsc  than  the  lagMatiHe  (wfaiek  oa»  otkf  ]^o- 
ceed  o»  g«MvaA  rafes)^  eoght  not  k>  be  restvafaed  ftmn  doin^  00.  But 
in  this  argUBMflft  k  waafiyrgottett  (Itet  Ae^ftei  eta  man's  tahmg  a  laig^i 
tnetef  land  is  evideaee  only  that  kie  hiaimcj^astlo  take  as  much  as 
olbar  pM»l«9  Inil  not  that  k  mi^  sol  be  ibr  hie  intavst  to  ooaieni 
liJBMii ill  Willi  lei8y  il  be  could  be  aasurecl  that  etfier  people  wmilddo 
so  too;  a»  assoranaa  which  nothing  but  a  government  regulalien  ean 
gtf^  If  all  olhinr  PMple  UKik  mud^  and  he  ettif  ftlktle,  he  would 
rea^^  i|o»»  of  the  adfuntagea  derwpod  from  Ae  ooncentretion  of  the 
njpdbtioin  and  the  oaneoquentpossibtMty  of  pvoemmg  hiber  jfor  hire, 
hm  wottkk  have  placed  hiaMel(  withevl  equivalem^  in  a  dtuation  of 
veiwimyy  infimonty.  The  propositfion,  dketefere,  1^  tfie  quantity  of 
land  whteh  peoole  will  take  when  left  to  theviBelves  k  that  wbidi  k 


ia  BM8I  tot  thefap  interest  to  take,  k  true  only  secundmm  quid:  k  k  only 
then  iatarast  while  ih<7  have  na  guarantea  tbii^  the  cendiict  of  one 
another.  But  the  argwrneait  dkjnegaiKk  the  llfenkacicm)  and  takes  the 
proposltfen  fer  tmet  iimpiUiiei^. 

On*of  the  condition  efteaest  ^kepped,  when  what  woidd  eiiieiwke 
be  a  tnMi  pvopesition  k  easpl^ed  as  a  premks  fer  proving  others,  k 
the  conditioB  of  <)Nfi«i  it  k  a  prmeiple  or  peBticd  eeonooy  that  prices, 
profits,  waffes,  &c.  ''always  mid  their  level;'*  but  tfab  k  often  intar- 
pretod  aaif  itr  meataCthatthejf  are  always,  or  ^reueraO^,  ii^  their  level; 
wh&e  the  truth  k,  as  Celeridge  epigramnwtically  expresses  k,  that 
they  are  Bhmm^fimdimg  thek  level,^  which  might  be  taken  aa  a  para* 
pluaae  or  iraucal  deftaittoa  ef  a  storaL^ 

Under  die  saate  head  of  M^  (4  Hc^  9ectmimm  prid  ad  dieium 
MmpiieiUr)  aa^fat  be  placed  aB  tie  eners  which  are  vuTgariy  called 
nnaapplkacions  of  abstract  tnidis :  dtai  k,  where  a  principle,  true  (aa 
the  common  ezpfeaaioa  k)  wi  Ma  al^raei,  that  k^all  mod^rhig  causae 
being  aappoaed  absent,  k  reasoned  vpon  as  if  k  were  true  absolutely, 
and  no  modiiyhig  oiniumslaBces  ceim  ever  bv  posaibiXty  exkt  Thia 
veay  comaMm  Ibnaof  error  it  k  notreqmaite  mat  we  should  ezeaapliiy 
heie^  as  k  wiM  be  paxticnlarly  treated  of  henealter  in  ks  application  to 
tka  siibiactB  on  wh&di  k  k  most  frequent  and  meet  flital,  Aoae  ef  poli- 
tka  and  focftety. 
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CHAPTER  Vn, 

FALLACm  OF  COKtVWtOK. 


1 1.  Undbe  this  fifth  and  last  claM  we  find  it  craienient  to  axtango 
an  tluMe  fallacieB,  in  Tviiich  the  source  d  error  is  not  so  nmch  a  fidae 
CTtit^tii:^  of  the  probative  force  of  known  eridence,  as  an  indistinct,  in- 
definite»  and  fluctuating  conception  of  what  the  eridence  is. 

At  the  head  of  theM  stands  that  multitudinous  body  of  fiJlacioos 
reasonings  in  which  the  source  of  error  is  the  ambiguity  c^  terms :  when 
something  which  is  true  if  a  word  be  used  in  a  particular  sense,  is  rea- 
,soned  upon  as  if  it  were  true  in  another  sense.  In  such  a  case  there 
is  not  a  mal-estimation  of  oTidence,  because  there  is  not  properly  any 
evidence  to  the  point  at  all;  there  is  evidence, but  to  adiserant  point, 
which,  fixxm  a  confused  apprehension  of  the  meaning  of  the  terms  used, 
is  supposed  to  be  the  same.  This  enor  wQl  naturally  be  oftener  com- 
mittea  in  our  ratiocinations  than  in  our  direct  inductions,  because  in 
the  former  we  are  deciphering  our  own  or  other  people's  notes,  while 
in  the  latter  we  have  the  thbgs  themselves  present,  eUher  to  our  senses 
or  to  our  memory*  Except,  indeed,  when  the  induction  is  not  fixim 
individual  cases  to  a  generahty,  but  from  generalities  to  a  still  higher 
generalization ;  in  that  case  the  fallacy  c^  ambiguity  may  affect  the  in- 
ductive process  as  well  as  the  ratiocinative.  It  occurs  in  ratiocination 
in  two  ways ;  when  the  middle  term  is  ambiguous,  or  when  one  of  the 
terms  of  the  syUogism  is  taken  in  one  sense  in  the  premisses,  and  in 
another  sense  in  the  conclusi<m. 

Some  good  exemplifications  of  this  &llacy  are  given  by  Archbishop 
Whately.  "  One  case,''  says  he,  **  which  may  be  regarded  as  coming 
under  the  head  of  Ambiguous  Middle,  is  what  is  called  FaUacia 
Figura  Dictianis,  the  fallacy  built  on  the  grammatical  structure  of 
language,  from  men's  usually  taking  for  granted  that  parom^fmous 
words  (t.  e.  those  belonging  to  each  otiier,  as  die  substantive,  adjec- 
tive, verb,  jcc.,  of  the  same  root)  have  a  precisely  correspondent 
meaning;  which  is  by  no  means  universally  the  case.  Such  a  frUacy 
could  not  indeed  be  even  exhibited  in  strict  logical  form,  which  would 
preclude  even  the  attempt  at  it,  a^ce  it  has  two  middle  terms  in  sound 
as  well  as  sense ;  but  nothing  is  more  common  in  practice  than  to  vary 
continually  the  terms  emj^loyed,  with  a  view  to  grammatical  conve- 
nience ;  nor  is  there  anytiiing  unfair  in  such  a  practice,  as  long  as  the 
meaning  is  preserved  unaltered;  e.g.  'murder  should  be  punished 
with  death ;  this  man  is  a  murderer,  therefore  he  deserves  to  die,'  &c. 
Here  we  proceed  on  the  assumption  (in  this  case  just)  that  to  commit 
murder,  and  to  be  a  murderer,  to  deserve  death,  and  to  be  one  who 
ought  to  die,  are^  respectively,  equivalent  expressions ;  and  it  would 
firequently  prove  a  heavy  inconvenience  to  be  debarred  this  kind  of 
liberty;  but  the  abuse  of  it  gives  rise  to  the  Fallacy  in  question :  e,g, 
projectors  are  unfit  to  be  trusted ;  this  man  has  formed  a  project,  there- 
fore he  is  unfit  to  be  trusted:  here  the  sophist  proceeds  on  the 
hypotiiesis  that  he  who  forms  a  project  must  be  a  projector:  whereas 
the  bad  sense  that  commonly  attaches  to  the  latter  word,  is  not  at  all 
implied  in  the  former.     This  fallacy  may  often  be  considered  as  lying 
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not  in  the  middle,  but  in  one  of  tlie  tenoA  of  the  oondwioa;  80  ihu 
the  conclusion  drawn  shall  not  be,  in  realu^,  at  all  wairanted  by  ^be 
premisses,  though  it  will  appear  to  be  ao»  by  means  of  the  grammatical 
affinity  of  the  words ;  e.  g.  to  be  acquainted  with  the  gmUy  is  a  pre* 
mmption  of  guilt;  this  man  is  so  acquainted,  therefore  we  may  pre$wn€ 
that  he  is  guilty :  this  argument  proceeds  on  the  aapposition  of  an 
exact  correspondence  between  presume  and  pre9umpti4m,/whicbi^  how- 
ever, does  not  really  exist;  for  'presumption'  is  commonly  used  to 
express  a  kind  of  dight  stupician;  whereas  Vto  presume'  amounts  to 
absolute  belief  There  are  innumerable  instances  of  a  non-corres- 
pondence in  paronymous  words,  similar  to  that  above  instanced;  as 
between  art  and  artful,  design  and  desigmmgt  Jaitk  Bsadjaitkfult  &c, 
and  the  more  slight  the  variation  of  meaning,  the  more  likely  is  the 
fiillacy  to  be  successful ;  for  when  the  words  have  become  so  widely 
removed  in  sense  as  *  pity*  and  '  pitiful,'  every  one  would  perceive 
such  a  fallacy,  nor  could  it  be  employed  but  in  iest.* 

''  The  present  Fallacy,"  continues  the  Archbishop,  *'  is  nearly  aUied 
to,  or  ra&er,  perhaps,  may  be  redded  as  a  branch  of,  that  lounded 
on  etymology;  viz.,  when  a  term  is  used,  at  one  time  in  its  customary, 
and  at  anouer  in  its  etymological  sense.  Pexiiaps  no  example  of 
this  can  be  found  that  is  more  extensively  and  mischievously  employed 
than  in  the  case  of  the  word  representaiive:  asaumiog  that  its  right 
meaning  must  correspond  exactly  with  the  strict  and  original  sense  of 
the  verb '  represent,'  theeophist  persuades  the  multitude,  uat  a  member 
of  the  House  of  Commons  is  boun4  to  be  guided  in  all  points  by  the 
opinion  of  his  constituents ;  and,  in  short,  to  be  merely  their  epoku- 
man:  whereas  law  and  custom,  which  in  this  case  may  be  considered 
as  fixing  the  meaning  of  the  term,  require  no  such  thing,,  but  enjoin  the 
representative  to  act  according  to  the  best  of  his  owu  judgmenty  and  on 
his  own  responsibility." 

The  following  are  instances,  of  great  practical  importance,  in  whidh 
arguments  are  habituall;^  founded  upon  a  verbal  ambiguity. 

The  mercantile  pubuc  are  frequently  led  into  this  fUlacy  by  the 
phrase  "  scarcity  of  money."  In  the  language  of  commerce  '^  money" 
nas  two  meanings :  currency ^  or  the  circulating  medium ;  and  capiial 
seeking  investment,  especially  investment  on  loan.  In  this  last  sense 
the  word  is  used  when  the  "  money  market"  is  spoken  of,  and  when 
the  "  value  of  money"  is  said  to  be ,  hji^h  or  low,  the  rate  of  interest 
being  meant.  The^  consequence  of  this  ambiguity  is,  that  as  soon  as 
scarcity  of  money  in  the  latter  of  these  senses  begins  to  be  felt,  as 
soon  as  there  is  mfficulty  of  obtaining  loans,  and  the  rate  of  interest  is 
high,  it  is  concluded  that  this  must  arise  from  causes  acting  upon  the 
quantity  of  money  in  the  other  and  more  pc^ular  sense;  uat  the 
circulating  medium  must  have  diminished  in  quantity,  or  ought  to  be 
increased.  I  am  aware  that,  .independently  of  the  double  meaning  oi 
the  term,  there  are  in  the  facts  themselves  some  peculiarities,  giving  an 
apparent  support  to  this  error ;  but  the  ambiguity  of  the  hnguage 

*  An  elimiple  of  this  Mlacy  is  the  popalar  error  that  atrM  drink  must  be  a  cause  of 
sMNft^  There  in  here  &Uacy  within  fiulacy ;  for  mntiiig  that  thQ  words  *'  stronff**  and 
**  strength"  were  not  (as  they,  are)  applied  in  a  totoUr  difierant  sense  to  fermented  Jiquors 
and  to  the  human  body,  there  would  sttU  be  inTohrea  the  error  of  suuMMing  that  an  efiect 
most  be  like  its  cause ;  that  the  conditions  of  a  phenomenon  are  okely  to  resemble  the 
phenooMiion  itself;  which  we  haw  slrsady treated  of  as  an  <l  prion  mXwsy  of  the  first 
rank. 
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Mndv  nf&Kk  Ab  ^fetj  threalMld  oC  Ae  sttbjeet,  «iid  intereepte  dl  a& 
MnptB  to  tkranpr  Ii|^  «pOB  it 

Anoilicr  anbigoottv  exptematt  yrtidi  condmiBny  m^ets  ns  in  the 
politkal  cwntfUfoniAee  0f  the  present  time,  espedi^  in  those  which 
velate  to  erganic  ohsDces,  is  the  phrase  '^inflnenee  of  property;*^ 
vdiioh  is  sonietiiiies  used  for  Ae  influence  of  respect  ifi>r  superior  in* 
teUigBnoe,  or  mtitude  for  the  kincL  offices  which  persons  of  lam 
pco{>erty  have  it  so  mueh  in  their  power  to  bestow ;  at  other  times  ror 
the  ioAiMiBce  of  fear ;  fear  of  the  worse  sort  of  power,  wliich  large 
prapexty  also  gifes  to  its  possessor,  die  power  of  doing  mischief  to 
depBoienCs.  To  oonfonnd  Ihese  two,  is  me  standing  huMcy  of  ambi- 
ffoity  brouf^  against  thoie  who  seek  to  purify  our  electoral  system 
Snom  corraptioB  and  intiinidation.  **  The  influence  of  nioperty  ia 
benefieial  *,  gittiled,  if  the  former  species  of  influence  and  that  done 
he  meant)  Imt  oeachisions  are  thence  drawn  in  condemnation  at 
expedients  which  (Hke  secret  voting,  for  example)  would  deprive 
nnmeity  of  some  oip  its  influences,  though  only  cf  the  latter  and  bad 
kiimL  f  enuasive  influenee,  acting  throuffh  the  conscience  of  the 
voter,  and  earrying  his  heart  and  mind  vnth  it,  is  beneficial — there- 
fbre  we  axe  te  infer  that  coercive  iidhience,  which  compels  him  to 
fafget  that  he  is  a  moral  agent,  or  to  act  in  opposition  to  his  moral 
eottviottoniy  eiMte  not  to  be  pkeed  under  iesutunt 

Another  word  which  ieoften  turaedinto  snzostrumentof  ihefiJIacy 
of  ambtgvi^is  Theory.  In  its  most  prooer  accerptation,  theory  means 
the  oompleted  result  of  philosophical  induction  from  experience.  In 
Aat  sense,  Uiere  aape  erroneous  as  well  as  true  theories,  for  induction 
maybe  inoorrectly  perfermed,  but  theory  of  some  sort  is&e  necessarr 
ZBSuk  ci  knowing  anytfamg  of  a  sub|ect,  and  having  put  one's  knowl- 
edge into  the  form  et  genenl  propositioas  for  the  guidance  of  practice. 
In  another  and  more  yulgar  sense,  theoiy  means  any  mere  nction  ct 
Jh&  imagiaadon,  endeaviMing  to  conceive  how  a  tfaix^  roBj  possibly 
have  been  ptoducedi  instead  of  examining  how  it  was  produced.  In 
tUs  sense  only  are  theory,  and  theorists,  unsafe  guides ;  but  becanse 
of  tins,  ridicule  or  discredit  is  attempted  to  be  attached  to  theoiy  in  its 
pmper  sense,  Hmt  is,  to  legitimate  ^nen^ation,  the  end  and  aim  of 
all  philosop%;  and  a  eonclnsien  is  represented  as  worthless,  just 
hocause  that  has  beeli  done,  whidi  if  aone  correctly  constitutes  die 
highest  worth  ^at  a  pnac^defor  the  giiidance  of  practice  can  possess, 
nnely,  te  coMptehend  in  a  fow  words  the  real  aw  on  which  a  phe- 
nomenon depends^  or  seme  property  or  relation  whidi  is  universally 
tnieof  ic 

'*  The  ChHrdi*'  is  sotnettmes  nndersseod  to  mean  the  eletgy  alone, 
iometimes  tk&  whole  body  ^  believers,  or  at  least  ct  communicants. 
The  deelamaiions  respecting  the  inviold»21ity  of  church  prc^erty  are 
indebted  for  the  greater  part  of  their  apparent  force  to  th&  ambiguity. 
The  olerpy,  beiw  called  the  church,  are  supposed  to  be  the  real  ownen 
of  what »  called  ohurah  propetty;  whereas  they  are  in  truth  only  die 
managing  members  of  a  much  larger  body  of  proprietors,  and  enjoj 
on  their  own  part  a  mere  usufiruct,  not  extending  beyond  a  ufe  interesL 

The  f<^wmg  is  a  fkvorile  argument  of  Plato.  No  one  desires  evil, 
knowing  it  to  be  so :  to  do  wrong  is  evil;  therefore  no  one  deaires  to 
do  wrong  knowing  that  which  he  desires,  but  only  in  oonseqUMMe  of 
ignorance.    In  this  syllogism  the  ambiguous  word  is  the  middle  term. 
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Sfily  lihe  douMe  meaai^  of  iffldeh  k  tooobnom  to  need  ^mgkaai&cny 
j0t  on  OnA  f€fnd9ftUoii  fW>  eonitraots  hk  pnncipai  etiiieal  doctrine^ 
u  Whieh  ke  was  fefiowed  by  most  of  the  p]iik)80[diio8l  aecto  snong 
the  bter  Graekt;  liistTiitue  k  a  braiusii  ot  intaUtgence,  and  k  to  bo 
prodiieed,^ieffefofe,muidjbyn«eUeetttalculti^^  All  the  imtulnee 
mto  the  iummmn  i&num  in  the  philosophical  schook  were  inliaeted  with, 
the  same  -Mtacji  tke  amb^oos  word  being,  aa  before^  E^  or  ita 
contraiy  correlative,  Oood^  iHiidi  somettwMB  meant  wkat  k  good  far- 
oneself  at  odier  dates  what  k  good  f<nr  oCher  people.  That  nothing 
whidh  k  a  eanse  of  evil  on  the  whole  to  othec  people,,  can  he  rmSif 
mod  fbr  the  agent  himself^  k  indeed  a  possible  tenet,  and  always  a 
mvocite  one  wwi  moralists,  aUioagh  in  the  pessnt  ago  the  qiieaticm 
has  rather  been,  not  whether  die  propoaitiott  is  trpo,  Imt  bow  socie^ 
«Uid  education  can  be  so  oideind  as  to  make  it  true.  At  aU  events^  it 
k  not  proved  merely  by  die  fret  t&at  a  thing  beneAcial  to  the  world,, 
and  a  Unng  benefldal  to  aperaon  himaai^  ase  both  in  common  jpaxilmaa 
eaBed^?9s«Z.    That  k  no  ^rahdomment,  but  a  fallacy  c^ 

Of  such  stuff,  howeTer,  wem  me  ethical  speonlatioDs  of  the  ancients, 
principally  ooinposed,  especially  in  the  dethning  period  of  the  Greek 
^losophic  raaad.  The  fiJlowing  k  a  stoical  airgiBaent  taken  from. 
Cieero  DePmibm$f  book  the  third:  '^Quod  est  bonum,  cosie  landaUlA. 
est«  Quod  aatem  kuidabile  est,  omne  k>iieBtiim  est.  Bonam  igitor 
quod  est,  honetsnm  est.^'  Here  die  ambigwras  word  k  kmdmbik^ 
which  in  the  minor  premiss  means  anything  which  mankind  areaccna» 
lomed,  CD  good  eronnds,  to  admife  or  Tahie^  as  beanty,  for  inatance, 
or  good  fortune:  bntiathe  flBsgor,  it  denotes eKohisiTely  moral  qnaktica. 
In  nmoh  the  same  manner  die  Stoks  were  led  to  alt  thek  abeurdest 
paradoxes;  as  diat  the  iriituoua  man  k  alone  free«  idone  beautiful 
alone  a  kin|p,  Ice*  Whoever  has  virtue  has  Good  (becaase  k  has  been 
previously  dBterminad  not  to  oaAsnydiing  else  good);  but  again,  €hwd^ 
necessarily  includes  freedom,  beauty,  and  even  royal^,  i^  of  these 
being  good  things;  theisfore  whoever  has  viitue  has  au  these. 

The  fi^owing  k  asi  aj^ment  of  Desoartea  to  provey  in  hk  drpri&ri 
manner,  the  bemg  of  GM.  The  conceptkni,  says  hed  of  an  infinite 
B^ng  proves  tiie  real  existence  of  suoh  a  bemg.  For  if  there  k  nob 
reellv  anv  sneh  being,  I  must  have  made  the  oonceptimi ;  but  if  I 
oeald  malce  it,  I  can  also  unmake  it;  which  evidently  k  not  trua), 
therefore,  diere  must  be  esUemaUy  tomyBel^anarehetype»from  which 
the  ooncepdon  was  derived.  The  ambiguity  in  thk  case  k  in  the  pco*- 
noun  /,  by  which,  in  one  place,  k  to  be  understood  my  vntt,  m  another 
dm  liitM  ^my  nmtmm.  if  the  ooocepdon,  existing  as  it  does  in  my. 
ndttd,  had  no  original  without,  the  conduaion  would  unqneationablir 
follow  dkat  Imade  k:  that  k,the  laws  of  my  nature  wast  have  apoo* 
tsneonsly  evolved  k;  but  diat  my  wiS  niade  it,  would  not  follow* 
Now  when  Descartes  afterwards  adds  that  I  camot  unmake  the  coim 
oeption,  ha  means  dnt  I  camot  getridofkhyaaactoCmj  will  t 
vmch  k  true,  but  k  net  die  propontion  required.  Thai  what  soma 
of  the  laws  of  mj  nataxe  have  produced,  oiher  lavrs,  or  those  sama 
laws  in  other  circumstances,  might  not  subsequently  effiK»,  he  would 
hava  fomid  it  diftsak  to  astahlish 

Analogons  to  thk  are  sense  of  die  amhigaities  in  die  fre#-wiil  con*» 
Irevarsy ;  which,  as  they  vriU  acme  under  special  considemdon  in  the 
concluding  Book,  I  only  mention  memarim  cmmA.    In  that  dascspsioa« 
38 
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too,  the  word  I  is  often  shifted. from  one  meaninff  to  another,  at  on^ 
time  standing  for  mv  volitiona,  at  another  time  for  me  actions  wHdi  are 
the  consequences  of  them,  or  the  mental  dispositions  from  which  they 
proceed.  The  latter  ambiguity  is  exemplified  in  an  argument  of  Cole- 
ridge (in  his  Aids  to  Refieetian)^  in  support  of  the  freedom  of  the  wilL 
It  is  not  true,  he  says,  that  man  is  goTemed  hy  modves;  '<  the  man 
makes  the  motive,  not  the  motive  me  man;"  the  proof  being  that 
**  what  is  a  strong  motive  to  one  man  is  no  motive  at  all  to  another." 
The  prenuss  is  true,  but  only  amounts  to  this,  that  different  persons 
have  different  degrees  of  susceptibility  to  the  same  motive ;  as  they 
have,  also  to  the  same  intoxicating  Hquid,  which  however  does  not  prove 
that  they  are  free  to  be  drunk  or  not  drunk,  whatever  quantity  they  may 
drink.  What  is  proved  is,  that  ceitain  mental  conditions  in 'the  man 
himself^  must  cooperate,  in  the  production  of  the  act,  with  the  external 
inducement :  but  those  mental  conditions  also  are  the  effect  a£  causes ; 
and  there  is  nothing  in  the  argument  to  prove  that  they  can  azise  with- 
out a  cause— that  a  spontaneous  determination  of  die  man's  will,  wk^ 
out  any  cause  at  all,  enrer  takes  place,  as  the  free-will  doctrine  supposes. 

The  double  use,  in  the  free-will  controversy,  of  the  word  Necessity* 
which  sometimes  stands  only  for  Certainty,  at  other  times  for  Compid- 
sion ;  sometimes  for  what  cannot  be  prevented,  at  other  times  only  lor 
what  we  have  reason  to  be  assured  wiU  not ;  has  been  pointed  out 
by  Archbishop  Whately,  and  we  shsll  have  occasion  hereafter  to  pur- 
sue it  to  some  of  its  ulterior  consequences. 

A  most  important  unbiguitv,  bom  in  common  and  in  metaphysical 
lan^uaffe,  is  Umsj>ointed  out  by  Archbishop  Whately  in  the  Appendix 
to  his  Logic :  "  Same  (as  well  as  One,  IdaUieal^  and  other  words  de- 
rived from  them)  is  used  frequently  in  a  sense  very  different  from  its 
primary  one,  as  api)licable  to  a  eingU  oliject ;  being  employed  to  de- 
note great  eimdlarity.  When  several  objects  are  undistinguishably 
alike,  one  single  description  will  apply  equally  to  any  of  t^m :  and 
thence  they  are  said  to  be  all  o^one  and  tke  Mime  nature,  appearance^ 
&c.  As,  e.g.,  when  we  say,  '  this  house  is  built  of  the  same  stone  with 
such  another,'  we  only  mean  that  the  stones  are  undistinguishable  in 
their  qualities ;  not  that  the  one  building  was  pulled  down,  and  the 
other  constructed  with  the  materials.  Whereas  sameness^  in  the  pri- 
mary sense,  does  not  even  necessarily  imply  similarity ;  fbr  if  we  say 
of  any  man  that  he  is  greatly  altered  since  such  a  time,  we  understand, 
and  indeed  imply  by  die  veiy  expression,  that  he  is  one  person^  thou^ 
different  in  several  qualities.  It  is  worth  observing  also,  that  Same,  in 
the  secondary  sense,  admits,  according  to  popular  usi^,  of  degrees : 
we  speak  of  two  things  being  nearlff  &e  same,  but  not  entuely  :  per- 
sonal identity  does  not  admit  of  degrees.  Nothing,  perhaps,  has  con- 
tributed more  to  the  error  of  Realism  than  inattention  to  this  ambigui^. 
When  several  persons,  are  said  to  have  one  and  the  same  opinion, 
thought,  or  idea,  men,  overlookin|^  the  true,  simple  statement  6t  U&e 
case,  which  is,  that  they  are  all  thutking  aUke,  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  Thn^,  in 
the  primary  sense,  though  not  an  indiridual,  which  is  present  at  once 
in  the  mind  of  each  of  these  persons ;  and  thence  readily  sprung  Plato's 
theory  of  Ideas,  eadi  of  which  was,  according  to  him,  one  real,  eternal 
object,  existing  entire  and  complete  in  eadi  of  the  individual  objeels 
^lat  are  known  by  one  name." 
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It  lA,  indeed,  not  a  matter  of  inference  but  of  anthentic  hietoTy,  diat 
Plato's  doctrine  of  Ideas,  and  the  Aristotelian  doctrine  (essentiaUy  the 
same  as  the  Platonic)  of  substantial  forms  and  second  substances,  grew 
up  in  the  precise  way  here  pointed  out ;  from  the  supposed  necessity 
of  finding,  in  things  which  were  said  to  have  the  same  nature,  or  the 
$ame  qualities,  something  which  was  the  tame  in  the  very  sense  in  which 
a  man  is  the  same  as  himsel£  All  the  idle  speculations  respectine  ro 
ftv,  TO  sv,  TO  iftoUnfj  and  similar  abstractions,  so  common  in  the  ancient 
and  in  some  modem  schools  of  philosophy,  sprung  from  the  same 
source.  The  Aristotelian  logicians  had,  however,  seen  one  case  of  the 
ambiguity,  and  provided  against  it,  with  Uieir  peculiar  felicity  in  the 
invention  of  technical  language,  when  they  distinguished  things  which 
differed  both  sjfecie  and  wumera  from  those  which  differed  numero 
tatUum^  that  is,  which  were  exacdy  alike  (in  some. particular  respect  at 
least)  but  were  distinct  individu^  An  extension  of  this  distmction 
to  the  two  meanings  of  the  word  Same,  namely,  things  which  aze  the 
same  specie  taiUwmj  and  a  thing  which  is  the  same  nutnero  as  well  as 
specie,  would  have  prevented  the  confusion  which  has  been  a  source  oi 
so  much  darkness  and  such  an  abundance  of  positive  error  in  the  higher 
philosophy. 

One  of  the  most  singular  examples  of  the  leneths  to  which  a  philos- 
opher of  eminence  may  be  led  away  by  an  ambiguity  of  language,  is 
anbrded  by  this  very  case.  I  refer  to  the  frimous  argument  by  which 
Bishop  Berkeley  flattered  himsetf  that  he  had  for  ever  put  an  end  to 
"  skepticism,  atheism,  and  irreligioo."  It  is  briefly  as  follows.  I 
thought  of  a  thing  yesterday ;  I  ceased  to  think  of  it ;  I  think  of  it  again 
tondey.  I  had,  therefore,  in  my  mmd  yesterday  an  idea  of  the  object ; 
I  have  also  an  idea  of  it  to-dav :  this  idea  is  evidently  not  another,  but 
the  very  same  idea.  Yet  an  mtervening  time  elapsed  in  which  I  had 
it  not.  Where  was  the  idea  during  this  interval  ?  It  must  have  been 
somewhere;  it  did  not  cease  to  exist;  otherwise  the  idea  I  had  yester- 
day could  not  be  the  same  idea;  no  more  than  a  man  I  see  alive  to-day 
can  be  the  same  whom  I  saw  yesterday,  if  the  man  has  died  in  the 
meanwhile.  Now  an  idea  cannot  be  conceived  to  exist  anywhere 
except  in  a  mind ;  and  hence  here  must  exist  an  Universal  Mind,  in 
whicn  all  ideas  have  their  permanent  residence,  during  the  intervals  (^ 
their  conscious  presence  in  our  own  minds. 

That  Berkeley  here  confounded  sameness  numero  with  sameness 
specie,  that  is,  with  exact  resemblance,  and  assumed  the  former  when 
tliere  was  only  the  latter,  hardly  needs  be  more  particularly  pointed 
ontr  He  could  never  have  broached  this  strange  theory  if  he  had 
underwood,  that  when  we  say  we  have  the  same  tbought  to-day  which 
we  had  yesterday,  we  do  not  mean  the  same  individual  thought,  but  a 
thought  exactly  similar:  as  we  sav  that  we  have  the  same  illness  which 
we  lubd  last  jear,  meaning  only  the  same  sort  of  illness. 

In  one  remarkable  instance  the  scientific  world  was  divided  into  two 
furiously  hostile  parties  by  an  ambiguity  of  language  affecting  a  branch 
of  science  which,  more  completely  than  most  others,  enjoys  the  advan- 
tage of^a  precise  and  well-defined  terminoloffy.  I  refer  to  the  famous 
dispute  respecting  the  vis  viva,  the  history  of  which  is  given  at  large  in 
Professor  Playft&s  Dissertation.  The  question  was  whether  tkejorce 
of  a  moving  body  was  pnmortional  (its  mass  being  given)  to  its  velocity 
simply,  or  to  the  square  of  its  velocity :  and  the  ambiguity  was  in  the 
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mamgbodjr  k  pmnrtioaal  to  die  wgamm  cf  tbc  yelodtyr  ''i^  ft«  ••• 
M  propovtiMd  to  the  vdi^dcy  imvly :"  fraot  iriienoe  dem 
were  aabeeqoeBdy  lad  to  efltablbh  a  douUe  mearaie  «f  the  < 
cf  a  moTiDg  po««r,  one  benig  called  vtr  etM,  aad  tkfr  odler  eMMMtem. 
About  the  &cte,  boA  pardea  were  fitom  thafiwt  ayeed;  tbe  only  qoaa^ 
tion  was.  with  whidi  of  the  two  effibcb  tie  term/amee  ihoidd  be,  or 
could  moct  cowreniently  h%  awnciaied.  Bat  &e  dispmaute  wan  by 
Mameaoaawaze  that  this  waaafl;  daBytheiii^thatfixcewaaoBDfkiag, 
the  pfoduetioii  of  efieela  another  s  and  the  qoectaon,  by  winch  aet  of 
eflbcti  the  force  which  prodnced  both  tlie  one  and  theodMr  diaold  be 
weaaiu^wu  suppotedtpbeagoertiottnotof  lfyminotogybotof£w:t 

The  ambiffttity  of  th«  word  In&iite  ie  tiie  real  fiiBMy  in  tbe  I 
logical  puzsTe  of  AcUiles  and  the  Tortoiae/a  mssIb  which  h 
too  hara  for  the  agenuity  or  patience  of  nrainrpnihMopheBi»  and  i 
Qthen  of  Dr.  Thomas  Btown»  wiw  eonaideped  me  aephim  ae  i— qlnblpy 
aeaaoundargnment^tbooglileadiiigteapalpAtefiJadiood:  not  seeing 
that  such  an  admianon  would  be  ar«d«cfio  od etsardaw rftSha  leaso^ 
ing  fiusulty  itself  The  fallacy,  as  Hobbea  hiaisd,  Isoa  in  tke  tadt  aa» 
sumption  that  whatever  is  infinitely  divisible  is  infinite ;  but  the  fiiOow* 
ing  solution  (to  ths  invention  of  whickIha¥enoolaim)iaiaoiepzecise 
and  satisfactory. 

The  argument  ia»  let  AciuJIes  run  ten  times  as  tut  aa  the  tectoise, 
yet  if  the  tortoise  has  ^  starts  Achilles  will  nefver  otrartake  Um.  For 
suppose  them  to  be  at  fixat  separated  by  an  iiaiarval  ofadiooaandfeet : 
when  Achilles  has  run  these  tboustfad  feet,  tbe  tortoise  will  hava  gos 
on  a  hundred;  when  Achillea  has  vun  those  hundred,  the  tortoise  wifl 
bave  run  ten,  and  so  on  for  eves;  tlurefora  AduBeamay  run fiw  ever 
without  overtaking  the  toctoise. 

Now»  the  '*  for  ever*'  in  the  oosislasian^meen^for  any  lengtih  of  time 
that  can  be  supposed;  but  in  the  premisses  ''  ever**  does  not  mean  any 
length  of  time :  it  means  any  naeieer  tfiukdivUimm  of  time.  Itmeana 
that  we  may  lUvide  a  thonsand  foot  by  ten»  and  thaS  quotient  again  by 
ten,  and  so  on  as  often  as  we  please;  that  there  never  aeed&beanend 
to  the  subdivisions  of  the  distanse,  nor  oonaefnently.  to  those  of  the 
time  in  which  it  is  perfofmed.  But  an  wUimUied  number  of  anbdivi* 
sions  may  be  made  of  that  which  is  itsdf  limited.  The  anmnent 
proves  no  other  infinity  of  duration,  thaft  may  be  embraced  urain  fire 
minutes.  As  long  as  tJiie  five  nunutea  are  not  espired,  indiat  ramaioe 
of  them  may  be  divided  by  ten,  and  a^ain  by  ten»  as  cAen  as  we  HIec^ 
which  is  perfectly  compatibb  with  tbew  b^g  only  finie  minmans  alto** 
getlier.  It  proves,  in  short,  that  to  pass  thr^g^  this  finitespaee  re- 
quires a  time  which  is  infinitdy  divisible,  but  not  an  infiute  time  i  thia 
confounding  of  which  distinction  Hobbea  bad  already  seen  to  be  the 
gist  of  the  &lla£y. 

The  fi^Howinp;  ambiguities  of  the  wocd  rigJU  ^  aiHitien  to  the  ob- 
vious and  famihar  one  ofaright  andtbeei(^'selta«n|^)aBeabatiactnd 
£x>m  a  &r|;otten  ptoer  of  my  own,  in  a  periodical  woika'^ 

''Speaking  morally,  you  are  said  to  have  a  nsffal;  to  do  a  dii«^  if  all 
persons  are  morally  birand  not  to  hinder  you  from  daw^  ilL  Bnt,  in 
another  sense,  to  have  a  rigjbt  to  do  a  things  >a  the  ojpposite  of  having 
no  right  to  do  it,  yiz.,  of  being  under  a  moral  obhgation  to  farbear 
from  doing  it    In  this  sense,  to  say  that  you  have  a  right  to  do  a. 
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thbg,  DiMBS  tfamt  jott  nii^  dd  it  wiOieul:  «iigr  broMh  «f  dntgr  «  yoor 
paitl  that  other  pencils  AOtoidyoH§^tiMt  lo  Sunder  yt>i4»  bat  have  no 
4«au0e  to  think  the  wiNne  of  jou  ibr  doinff  k.  Tfau  k  a  pesAoliy  die- 
tiaot  piiepeikioii  fion  tfa#  preeediinf.  The  r^A^  wftiidi  joa  haire  bf 
"vutue^adu^  inettmbent  ap«  other  penoiM^iBiibvioaBlyfwiteadiffiav- 
^nt  4limf  ftom  a  right  iMMMisting  m  the  abaenoe  of  ai^  diit|r  inoumbeiit 
i^OB  yomaelC  Yet  the -two  ttaoge  are  perpetttallir  coafinuided.  Tbw 
anaa  willaajJbebasarigfat  to  pvMiBh  hia  ommow;  whicbaaybe 
«nie  in  ihis  eeiiBQ^  diat  H  woidd  be  a  breach  ^T  diily  iii  any  edier  per- 
van  to  iBteileia  and  pvevent  the  paUioation;:  bat  he  asrames  tiMva- 
ttpon,  that  in  oublisfaaig  bb  minions,  he  himself  violaftes  no  doty.; 
mtiifk  mny  ^thar  ;be  tmie  or  false,  depenOiag,  aa  k  doea,  apon  his 
hmiag  takaa  4ae  pains  ^<satisiy  himiielf;  first,  thatthe 
ttne,  and  nasit,  ihat  their  ^aUicatMn  in  <h 


tianhff  j«Miare«  will  piobaSfybe  bonefioU  to  Ae  i 
iibe«i4iol«* 

*<3%e  seooDdanbigaity  is  draft  <if  coslbiniduig  a  ricfat  of  any  kind, 
istfi  a  rishc^o  aaftrce  thtt  ri^  by  Mristiiq^  tor  poi^^ 
^it*    Ifisii  mSH  BUf^  6x  waaspk,  that  ^tey  bare  a  xUit  to  a  good 
HOveanoMBt,  nUoh  is  uadcaiabW  fsreo,  it  being  ;die  laanf  doty  of  4hdr 
l^eanan  so  fpovem  tbans  wsU.    Bat  bi  granting  iSkm,  jo«  ano  snp- 
posed  So  haae  adinitled  Iheir  right  or  liberty  to  torn  oat  fliebr  go«ei3»> 
OTB,  and  peibaps  to  paniah  theas,  &r  hamgAaMl  in  She  pectemaaBo 
of  this  duty ;  which,  far  from  being  the  same  thing,  is  by  no  means 
amivcflrsaQy  «nre»  but  doponds  <«qwD  aa  lanaesa^v^ 
•eawStanoeSyitodisakogodieronaof  tbekncStiestqooBtiousinpr^ 
«thios;*'    TUa  ^exaaofple  is  (Ube  odiers  whidi  hapebeea  cited)  a  oaas 
ofAJtecy  wiAiaiaUaoy;  !t  iwrohw  not  only  ahe  seeend  of  the  tiap 
aadbiguitiastpolnaed  out,  bat  ibe  first  ^ikawisa. 

Ofle  not  udnaaal  fiwBm  of -Ae  Fallacy 'of  Ambigaoas  TcKms,  is  known 
teobniaaily  as  the  Fattaoy  ^  Oesaposition  ^jA  Birision:  ndien  the 
samn  tnrm  ja  eoUeetiae  ta  Ifbe  pvemisscafitiBtribaftite  in.'&oooaohision, 
or  ifieevenA^  «r  when  the  middUe  teim  is  cuiloctife  in  one  premiaB, 
distributive  in  the  other.  As  if  one  woie  to  say  (I  ^oete  firom  Avdih 
bishop  Wbatel^)  **A3l  die  Mglfos  of  a  trian^  are  equal  to  two  right 
angles:  ABO  as  an  «iH^  ^  «  triaagle;  thesefim  ABO  is  eqaai  t6 

two  ri|^  aaiglas There  is  <no  fhUaoy/'  condaues  tbo  Ardioisbep, 

ae  ^common,  or  more  lUuly  to  deeeite,  than  the  one  now  befiM« 
The  femt  in  which  it  is  moat  usually  easployed  ia  to  estiMish 
b  tBath,  separately,  aonceming  aocft  Mtfgie  mambei  4»f  a  eeitaia 
dass,  and  thanoe  tosnier  the  same  of  tbo  wkde  wlhctwtfy.'*   As  la 


the  aigument  onoeftenTiesaa,  aawtai linen Tiumpeiaona  worthy  of  beUwr 
tfaiim  to  prove  tbst  the  worid  oould  do  wilhaat  great -men.  If  Co- 
lumbus (it  is  said)  had  never  lived,  America  wonM  odll  bare  been  daa* 
oomod^iat  asast  oady  a  ftnw  yean  lafesri  if  Newton  bad  never  lived. 


iT MEBon  wodd baive idiaeoverad  Ab bavrof  gnuritaiton ;  and 
aafiirdi.  Mast  trao;  theae^ngs  woidd  'hare  been  done,  but  in  all 
paobabili^  not^nntB  aorae  one  bad  again  been  fcuad  wtdi  die  quaiitiss 
of  a  Ooinmbus  or  a  Newton.  Because  ai^  one  groat  man  mi|^t  have 
bad  bis  pkoeaiqpplied  by  the  help  of  odiasB,  ifaa  arguBseat  eondodes 
diat  all  great  eien  could  base  been  diqionsed  with.  Tbe  term  **  great 
men"  ia  distsifantive  in  tiio  proaiinwwB  and  «oHactiTB  in  the  candusion. 
I  Arddndiop  Whatdy,  ^is  ifae  fitUaoy  wUdi  prob- 
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ablv  operalei  on  most  adventoferB  in  lotteries;  e.g.,  'tihe  gaining  of  a 
hign  prize  is  no  unoommon  occnrrence;  and  what  is  no  uncommon 
occurrence  may  reaaonably  be  expected ;  therefore  the  gaining  of  a 
high  priae  may  reasonably  be  expected :'  the  conclusion  when  applied 
to  the  individual  (as  in  practice  it  is)  must  be  understood  in  the  sense 
d[  *  reasonably  expected  &y  a  certain  indmdual;*  therefore  for  the 
major  premiss  to  bis  true,  the  middle  term  must  be  understood  tomean» 
*no  uncommon  occurrence  to  some  one  particular  person;'  whereas 
for  the  minor  (which  has  been  placed  first)  to  be  true,  you  must 
understand  it  of  'no  uncommon  occurrence  to  9&me  (me  or  other;* 
thus  you  win  have  the  Fallacy  of  Composition.*' 

'''This  is  a  Fallacy  with  which  men  are  extremdy  apt  to  deceive 
themsdves;  for  when  a  multitude  of  particulan  are  presented  to  the 
mind,  many  are  too  weak  or  too  indolent  to  take  a  comprehensive  view 
of  diem;  but  confine  their  attention  to  each  single  point,  by  turns;  and 
then  decide,  infer,  and  act  accordingly :  e.  g.,  the  imprudent  spend- 
thrift, finding  that  he  is  able  to  afford  this,  or  that,  or  the  other  expense, 
forgets  that  aU  of  them  together  vrill  ruin  him."  The  debauchee  de- 
stroys his  health  by  successive  acts  of  intempex^ance,  because  no  one  of 
those  acts  would  be  of  itself  sufficient  to  do  him  any  serious  hann.  A  sick 
person  reasons  vrith  himself  ''  one,  and  another,  and  another,  of  my 
symptoms,  do  not  prove  that  I  have  a  &tal  disease ;''  and  practically 
concludes  that  all  taken  together  do  not  prove  it. 

§2.  We  have  now  sufficiently  exemplified  one  of  the  prineipai 
Genera  in  this  Order  of  Fallacies ;  where,  the  source  of  error  bemg 
the  ambiffuity  of  terms,  the  premisses  are  verbally  what  is  required  to 
support  £e  conclusion,  but  not  reatty  so.  In  the  second  great  Fallacy 
of^Confusion  they  are  neither  verlMdly  nor  reaUy  sufficient,  though, 
from  their  multiplicity  and  confused  arrangement,  and  still  oftener 
from  defect  of  memory,  they  are  not  seen  to  be  what  they  arei  The 
fidlacy  I  mean  is  diat  of  Petitio  Prineipii,  or  begging  the  question; 
including  that  more  complex  and  not  uncommon  variety  <^  it,  whicb 
is  tekmed  Reasoning  in  a  Cirde. 

Petitio  Prineipii,  Bs  defined  by  Archbishop  Whately,  is  the  fidlacy 
*'in  which  the  premiss  either  appears  manifestly  to  be  the  same  as  the 
conclusion,  or  is  actually  proved  firom  the  conclusion,  or  is  such  as 
would  naturally  and  properly  so  be  proved."  By  the  last  clause  I 
presume  is  meant,  that  it  is  not  susceptible  of  any  o^er  proof;  for 
otherwise,  there  Would  be  no  fallacy.  To  deduce  from  u  proposition, 
propositions  from  which  it  vrould  itself  more  naturally  be  deauced,  is 
oA»n  an  allowable  deviati<m  fixNn  the  usual  didactic  oraer;  or  at  most, 
what,  by  an  adaptation  of  a  phrase  fruniliar  to  mathematicians,  may  be 
called  a  logical  tnel^anee. 

The  employment  of  a  proposition  to  prove  that  upon  vdiich  it  b 
itself  dependent  for  proof;  by  no  means  implies  the  degree  of  mental 
imbecility  which  might  at  first  be  supposed.  The  diffioul^r  of  com- 
prehending how  this  fiillacy  could  possibly  be  committed,  msappean 
when  we  reflect  that  all  persons,  even  philosophers,  hold  a  great  num- 
ber of  opinions  without  exactly  recollecting  now  they  came  by  them. 
Believing  that  they  have  at  some  former  time  verified  them  by  sufficient 
evidence,  but  having  fi>rgotten  what  the  eridence  vras,  they  may  easily 
be  betrayed  into  deducmg  from  them  the  very  propositions  fdiidi  ava 
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alone  capable  of  senriiiflr  as  premisses  fat  their  establishment  An 
example  is  given  by  Arcnbishop  Whately :  **  As  if  one  should  attempt 
to  prove  the  being  of  a  Qod  fitmi  the  auUiority  of  Holy  Writ ;"  which 
might  eanly  happen  to  one  with  whom  both  propositions,  as  funda- 
mental tenets  of  ms  religion,  stand  upon  the  same  ground  of  familiar 
and  traditional  beliefl 

Arguing  in  a  cixvle,  however,  is  a  stronger  case  of  the  fallacy,  and 
implies  more  than  the  mere  passive  reception  of  a  premiss  by  one  who 
does  not  remember  how  it  is  to  be  jmved.  It  implies  an  actual 
a(ttempt  to  prove  two  propositions  reciprocally  fiom  one  another ;  and 
is  seldom  resorted  to,"  at  least  in  emress  terms,  by  any  person  in  his 
own  speculations,  but  is  committed  by  those  who,  beinff  hard  pressed 
by  an  adversary,  are  forced  into  giving  reasons  for  an  opinion  of  which, 
when  they  be^  to  arvue,  they  had  not  sufficiently  considered  the 
grounds.  As  in  die  fcmowing  example  from  Archbidbiop  Whately : 
**  Some  mechanieiaaa  attempt  to  prove  (what  they  ought  to  lay  down 
as  a  probable  but  doubtftd  nypotbesis*)  that  every  panicle  of  matter 
gravitates  equally:  'why]'  'because  those  bodies  which  contain  more 
particles  ever  gravitate  more  strongly,  t.  e.  are  heavier:'  'but  (it  may 
oe  urged),  those  which  are  heaviest  are  not  always  more  bulky;'  'no, 
but  they  contain  more  particles,  though  more  closely  condensed:' 
'  how  do  you  know  that  V  '  because  they  are  heavier :'  '  how  does  that 
prove  itt'  'because  all  particles  of  matter  gravitating  eaually,  that 
mass  wUch  b  specifically  the  heavier  must  needs  have  ine  more  of 
them  in  the  same  space.'"  It  appears  to  me  that  the  fidlacious 
reasoner,  in  his  private  thoughts,  would  not  be  likely  to  proceed  beyond 
the  first  step.t  He  would  acquiesce  in  the  sufficiency  of  the  reason 
first  given,  "  bodies  which  contain  more  particles  are  heavier."  It  is 
when  he  finds  this  questioned,  and  is  called  upon  to  prove  it,  without 
knowing  how,  that  he  tries  to  establish  his  premiBs  by  supposing 
proved  what  he  is  attempting  to  prove  by  it.  The  most  effectual  way» 
in  fact,  of  exposing  a  Petitio  Principiit  wh^n  circumstances  allow  of 
it,  is  by  challenffing  the  reasoner  to  prove  his  premisses ;  which  if  he 
.  attempts  to  do,  he  is  necessarily  driven  into  arguing  in  a  circle. 

It  is  not  uncommon,  however,  for  thinkers^  and  those  not  of  the  low- 
est description,  to  be  led,  even  in  their  own  thoughts,  not  indeed  into 
formally  proving  each  of  two  propositions  fi:om  the  odier,  but  into  ad- 
mitting propositions  which  can  only  be  so  proved.  In  the  preceding 
example  the  two  together  fi>rm  a  complete  and  consistent,  though  hy- 
pothetical, explanation  of  the  fSusts  concerned.  And  the  tendency  to 
mistake  mutual  coherency  for  truth;  to  trust  one's  safety  to  a  strong 
chain  although  it  has  no  point  of  support ;  is  at  the  bottom  of  mu(£ 
which,  when  reduced  to  the  strict  forms  of  argumentation^  can  exhibit 
itself  no  otherwise  than  as  reasoning  in  a  circle.  All  experience  bears 
testimony  to  the  enthralling  effect  of  neat  concatenation  in  a  system  of 

*  No  longw  ef«i  a  probable  hypothflaii,  but  (sinoe  the  establisbmant  of  the  atomie 
theoij)  Qppoied  to  all  probabilitj ;  it  being  now  certain  that  the  integrant  paiticlea  of  dif- 
ferent rabstancee  grantate  unequally.  It  m  true  that  theae  particlea,  though  raal  minima 
for  the  purpoeet  or  chemical  combination,  may  not  be  the  ultimate  particles  of  the  sub- 
^itaaoe ;  ana  this  doubt  alone  renders  the  hyyotheais  admiaaible,  even  as  an  hypothesis. 

1 1  have  found,  however,  an  argument  of  this  exact  type  in  a  BridgawaUr  TVm^uc  :^ 
**  Ice  and  silver,  under  the  same  volume,  contain  very  unequal  portions  of  matter,  the  sil- 
ver being  ten  times  as  heavy  as  the  ice.  The  vacuities  in  the  ice,  therefore,  must  be  very 
amch  greater  than  thote  in  the  silver." 
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dactriiie%  sad  the  dificolty  witk  wUch  nMn  ednit  i^  ponuadoii  that 
•Ofthmg  which  holdbi  m  w«U  toffsther  can  powiblj  f dU. 

fibce  evei^  oioe  iftfeci^  «  coucWob  wfaidi  can  4>B]|r  be  proYed  from 
rnitaan  prommoe  ia  uaei  fir  the  proof  of  ihose  pcBBUieee,  10  a  case  of 
petUiQ  prm9it^9  that  &Uacy  inclmfas  a  veij  gieat  propegton  of  aS  in- 
correct  reasoning.  It  is  necesBary,  for  completing  our^  view  of  the 
frUacy»  In  esemiuify  eome  of  the  diaguaiea  nnaer  which  it  IB  accoBtQined 
io  maak  inel^  mi  to  escape  ejqHMHun. 

A  prepoaition  would  not  be  adnitled  by  any  penon  inhis  aenaaa  as 
»  oorollary  from  itselC  wdess  it  wero  expxasaed  in  language  which 
made  it  seem  difimrant.  -QaeofiihecomaMMiestinodasofsoeKpreaBi];^ 
Uyis  to  preeent  the  pfopeaition  itadC  in  ahsdraet  tenna,  aa  a  pcoof  of 
the  Sffffie  prtmositioB  expiessed  in  ooncrete  lai^g^ia^B.  This  is  a  veiy 
freqoe^  mode  not  only  of  poretanded  proo^  hot  of  jNietanded  ezplaiia- 
tion;  and  is  parodied,  by  Mcdiere  when  Im  makea  one  of  bis  absnnd 
physicians  aay,  ''ronim  endcnmit  naroeqn'il  a  one  ¥OBta  aqpozafi^ne/' 
or«  in  the  anuiring  doggonel  quoted  by  »:.  WhewoB-  ■ 
IKflii  denmdstnr 
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Eft  ego  retpondeo^ 

Qmaeatmeo 

Fntin  donnilivat 
Giyiii  Mtmm  mi  fleiunit  aaiopise. 

The  woids  Natise  and  Essence  are  mud  iiisUuaems  of  this  mode 
of  begriBg  the  question.  As  in  die  weu-known  argunieiit  of  the  scho- 
lastic meologianB,  that  the  mand  thinks  always,  beeanse  the  enmee  of 
Hhe  mind  is  to  think.  Locke  had  to  point  out,  diet  if  by  essence  is 
here  meant  some  property  whi(^  most  manilbst  iteetf  by  actual  eser- 
etse  at  aR  Umes,  the  promsss  is  a  direct  assumption  of  die  oonclosion ; 
while  if  it  only  means  diat  to  think  is  the  distinctiYe  property  of  a 
mind,  them  is  no  comtexion  between  the  premiss  and  the  condusiont 
since  k  is  not  neeessairy  diat  a  distinctive  property  should  be  perpet- 
ually in  action. 

The  fbQownig  is  one  <X  the  modes  in  wbidi  ihese  abstract  t^ns. 
Nature  and  Essence,  are  used  as  instruments  of  this  fidlacy.  Some 
particular  properdes  of  a  diing  are  selected,  more  or  less  srbitraxily, 
to  be  termed  its  nature  or  essence;  and  whendiis  has  been  done, diese 
properdes  are  supposed  to  be  invested  with  a  kind  of  indefeastbie- 
ness ;  to  have  become  naramount  to  all  die  other  properdes  of  die 
diing,  and  incapable  of  being  prevailed  over  or  counteracted  by  them. 
As  when  Anstode,  in  a  passage  which  we  have  ah*eady  cited  from  Mr. 
"Whewell,  **  decides  that  diere  is  no  V9id  on  such  arguments  as  dns : 
in  a  void  there  could  be  no  4£8erence  of  up  and  down ;  for  as  in 
nothing  diere  are  no  dMerences,  so  diere  are  none  in  a  privadon  or 
negadon ;  but  a  void  is  merely  a  privation  or  negadon  of  matter; 
dierefore,  in  a  void,  bodies  could  not  move  up  and  dovm,  which  it  is 
in  their  lutfnre  todo.''*  In  other  words;  It  is  the  na<«fe  of  bodies  to 
move  up  and  down,  ergo  any  physical  fiict  which  supposes  them  not 
so  to  move,  cannot  be  authentic.  This  mode  of  reasoning,  by  which 
a  bad  generalisadon  is  made  to  overrule  all  fiicts  which  eoutradict  it, 
is  jfetiUo  jmtudpu  in  one  of  its  most  palpable  focsna. 

•  Whiwbll's  Bisitry^tht  lndneth€  Seimm,  i,  44. 
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Nqne  of  ^  nodes  of  asBQinmg  what  should  be  proved  axe  in  more 
frequent  use  than  what  are  termed  by  Bentham  *' qaestion-beggiiig 
appellatiTes ;"  names  which  beg  the  question  under  the  guise  <^  stating 
it.  The  most  potent  of  these  are  such  as  have  a  laudattiry  or  vitme- 
rative  character.  Fot  instance^  in  politics,  the  word  InnoYStion.  The 
dictionary  meaning  of  this  term  being  merely  *'  a  change  to  something 
new/'  it  is  difficult  for  the  defenders  even  of  the  most  salutary  im- 
provement to  deny  that  it  is  an  innovation ;  yet  the  word  having  ao- 
2uired  in  common  usage  a  vituperative  connotation  in  addition  to  its 
ictionary  meaning,  the  admission  is  always  construed  as  a  large  con- 
cession to  the  disadvantage  of  the  thing  proposed. 

The  following  passage  firom  the  argument  in  refutation  of  the  Epi- 
eureans,  in  the  second  book  of  Cicero  De  Finibui^  affords  a  fine  exam- 
ple of  this  sort  of  fiillacy.  "  Et  quidem  iUud  ipsum  non  nimium  probo 
(et  tantum  patior^  philosopfaum  loqui  de  cnpiditatibus  finiendis.  An 
potest  cupioitas  nniri  1  toll^ida  est,  atque  extrahenda  radicitns.  Q,ais 
est  enim,  in  quo  sit  cupiditas,  quin  recte  cupidos  dici  possit  I  Er^o  et 
avarus  erit,  sed  finite :  adulter,  verum  habebit  modum:  et  Inxunosiis 
eodem  modo.  Qualis  ista  philosophia  est,  qu»  non  interitnm  afferat 
pravitatis,  sed  sit  contenta  mediocntate  vitiorum  t"  The  question  was 
whether  certain  desires,  when  kept  within  de^nite  bounds,  are  vices 
or  not ;  and  the  argument  decides  the  point  by  applying  to  them  a 
word  (cupidiUu)  which  implies  vice,  it  is  shown,  however,  in  the 
remarlLs  which  follow,  that  Cicero  did  not  intend  this  as  a  serious 
argument,  but  as  a  criticism  on  what  he  deemed  an  inappropriate 
expression.  **  Rem  ipsam  prorsus  probo :  elegantiam  desidero.  Ap- 
pwet  hsBc  denderia  naturm;  cupiditatis  nomen  servet  alio,"  &c.  But 
many  persons,  both  ancient  and  modem,  have  employed  this,  or  some- 
thing equivalent  to  it,  as  a  real  and  conclusive  argument.  We  may 
remark  that  the  passage  respecting  cupiddtas  and  cupid^  is  also  an 
example  of  another  fiiUacy  already  noticed,  that  of  Paronjrmous  Terms. 
Many  more  of  the  arguments  of  the  ancient  moralists,  and  especially 
of  the  Stoics,  &11  within  the  definition  of  Petitio  Principii.  In  the  De 
FinibuSf  for  example,  which  I  continue  to  quote  as  beine  probably  the 
best  extant  exemplification  at  once  of  the  doctrines  and  the  methods  of 
the  schools  of  Ghreek  philosophy  existing  at  that  time ;  what  are  we  to 
think  of  the  ar^ments  of  Cato  in  the  third  book,  derived  from  common 
notions }  That  if  virtue  were  not  ha^^iness,  it  could  not  be  a  thing  to 
boast  of:  That  if  death  or  pain  were  evils,  it  would  be  impossible  not 
t^fear  them,  and  it  could  not,  therefore,  be  laudable  to  despise  them, 
&c.  In  one  way  of  viewing  these  arguments,  they  may  be  regarded 
as  appeals  to  the  authority  of  the  general  sentiment  of  mankind,  which 
had  stamped  its  approval  upon  certain  actions  and  characters  by  the 
phrases  xeferred  to;  but  that  such  could  have  been  the  meaning  in- 
tended is  very  unlikely,  considering  the  contempt  of  the  ancient  philo- 
sophers for  vulgar  opinion.^  In  any  other  sense  they  sire  clear  cases  of 
Petitio  Principii,  since  the  word  lao^iable,  and  the  idea  of  boasting, 
imply  principles  of  conduct ;  and  practical  maxims  can  only  be  proved 
from  speculative  truths,  namely,  from  the  properties  of  the  subject 
matter,  and  cannot,  therefore,  be  employed  to  prove  those  properties. 
As  well  might  it  be  argued  that  a  government  is  good  because  we 
ought  to  si^>poxt  it,  or  that  there  is  a  GFod  because  it  is  our  duty  to 
pray  to  htm. 
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It  u  miwimwi  b]fi  all  the  dispntaati  mthmJDe  Fimihu  u  Ae  founda- 
tioB  of  the  iiiqiiiry  inta  the  tummum  bemuMf  that  ^aapiess  semper 
beatus  est."  The  idea  diat  wisdoaii  could  be  connatont  widi  unliiup. 
piaesB^  waft  alwata  rejected  as  iaadmiBsible :  the  raasoa  assigned  by 
ene  of  the  intevlociitorB,  near  the  begkuung  of  the  third  book,  being, 
thatif  the  wise  could  be  unhaf^  j»  thoe  was  not  much  use  in  pnzauing 
wisdom.  Bat  by  vnhappinesa  they  did  not  mean  pain  or  suffering ;  to 
tkat,  it  was  granted  that  the  wiaaat  person  was  liable  in  common  with 
olhets :  he  was  ha^py,  because  in  possessing  wisdom  he  had  the  most 
valuable  of  possessions^  die  moat  to  be  sougjnt  and  prized  of  all  thingSy 
and  to  possess  the  most  valuable  thing  was  to  be  tte  most  happy.  By 
la/ing  It  dow%  dierefere,  at  the  commeD^eement  of  the  inqniry,  that  the 
sage  must  be  happy,  ^  disputed  question  leiqpecting  the  smmmmm 
honmm  waa  in  fret  begged ;  with  die  urtfaer  a«sumpdon»  that  pain  and 
suffering,  so  fkr  aa  dkey  can  coexist  with  wisdom^  are  not  unhi^iness* 
and  are  no  eHL 

The  foflowing  axe  additional  instances  of  Pedtio  Principii,  under 
more  or  less  of  disguise. 

Plato,  in  the  iSi^K^lsf,  attempts  to  prove  dat  things  may  eadstwhidi 
are  incorporeal,  by  die  azKument  diat  juadce  and  wisdom  are  incorpo- 
real, and  justice  aad  wisdom  must  be  something.  Here,  if  by  som^ 
thing  be  meant,  as  Plato  did  in  fiict  mean,  a  diing  capeble  of  exisdng 
in  and  by  itself^  and  not  as«a  quality  of  some  other  thing,  he  begs  die 
question  in  asserting  that  justice  and  wisdom  must  be  somediing :  if 
he  means  anything  else,  his  conclusion  is  not  proved.  This  fulacy 
might  also  be  classed  under  ambiguous  middleterm ;  Mnething^  in  the 
one  premiss,  meaning  some  substance,  in  the  other,  merely  some  object 
of  thought,  whether  substance  or  attribute. 

It  was  formerly  an  argument  employed  in  proof  of  what  is  now  no 
longer  a  popular  doctrine,  the  infimte  divisibility  of  matter,  that  eveiy 
pordon  <tf  matter,  however  small,  must  at  least  have  an  upper  and  an 
uoder  sur&ce.  Those  who  used  this  argument  did  not  see  that  it 
assumed  the  very  point  in  dispute,  the  impossibility  of  arriving  at  a 
minimum  of  thickeees  y  for  if  there  be  a  minimum,  its  upper  and  under 
surface  vriU  of  course  be  one :  it  vriU  be  itself  a  surface  and  no  more. 
The  argument  owes  itQ  very  oonsiderable  plausibility  to  this,  that  the 
prenMss  does  actually  seem  more  obvious  than  die  conclusion,  although 
really  identipal  with  it.  As  expressed  in  the  premisB,  the  propoaidon 
af^eals  direody  and  in  concrete  lan^^ge  to  the  inoapacitjr  ^the 
human  imaginadim  for  conceiving  a  minimum.  Viewed  in  tms  ligtt, 
it  becomes  a  case  of  the  d  pnari  fiiSacy  or  natural  prejudice,  that 
whatever  cannot  be  conceived  cannot  exist.  Every  Fallacy  of  Confu* 
sion  (it  is  almost  unnecessary  to  repeat)  will,  if  cleared  up,  become  a 
fallacy  of  some  other  sort;  and  it  will  be  found  of  deducuve  or  ratio- 
cinative  Macies  generally,  that  when  they  mislead  djore  is  moody,  aa 
in  thb  case,  a  latent  &llacy  of  some  othec^eacripdon  lurking  under 
them,  by  virtue  of  which  chiefly  it  is  that  The  verbal  juggle  which  is 
the  outside  or  body  of  this  kind  of  fidlacnF,  passes  undetected. 

Euler's  Algebra,  a  book  otherwise  of  ffreat  merit,  but  full,  to  over^ 
flowing,  of  logicd  errors  in  respect  to  die  foundadon  of  the  science, 
contains  the  foUowing  argument  to  prove  that  nUmu  muldpliad  by  nUnm 
giveajiZtf^,  a  dp<^trine  the  opprobrium  of  all  mathemadcians  who  are  not 
philosophers,  and  which  Euler  had  not  a  glimpse  of  die  true  medaod  of 
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profiaj^  He  nays^  mimm$  omUplittd  hf  mmm  catmot  pmMtmr;  fer 
«Miiif«  mul^lied  }ifpiui  ff^mminm,  tad  immw  innltmfied  bv  mimui 
emmot  gh^e  the  mmm  product  as  mtmit  awiltipHiJ  hjpimK  tfcmoom 
ie  obHgad  to  Mk*  wbv  loiiini  mnltqpHed  hj  lahiMa  miiBt  give  any  pro- 
duet  at  dlt  aad  If  it  dooa»  wky  ita  piodvet  eanaot  bo  the  same  as  that 
€if  ntiaas  Biuh^Ued  by  plnal  &r  tbia  wooM  seem,  at  die  first  glaaoe, 
mot  more  absurd  than  tuat  laaaiis  by  namia  should  ^ve  the  same  aa< 
plus  by  plus,  the  propositioii  which  iBuler  prefeis  to  it  The  prsmiss' 
ve<piizespix)of,  asmaohastheooiichision:  nor  oaa  it  be  ^ired^  exoept 
by  that  moce  comprciienawe  ynew  of  the  nature  of  miiltnlication,  and 
of  adtfebraie  proceans  hi  ffonendt  whidi  woiddalao  supply  a  fiur  belter 
proof  of  the  mysteiioas  doctrine  wbkk  Boler  is  hera  ende»roring  to 
oemonstrate. 

A  very  striking  instance  of  reasoning  in  a  circle  is  that  of  some  ethical 
philosophersy  wl^  fint  take  for  their  standaxd  of  moral  troth  whet,  being 
the  general,  they  deem  to  be  dw  natural  or  tustinetiTe,  sentiments  and* 
perceptions  of  mankind,  and  then  explain  away  the  numenws  inttancea 
of  divergence  from  ibeir  astumed  standard  by  lepreseBting  them  a» 
cases  in  which  the  perceptions  are  unhealdiy.  Some  paitioalar  mode 
of  conduct  or  feelinff  istnrmed  to  be  unnaiurai;  why  t  because  it  is 
abhorrent  to  the  unlVetsal  and  natural  sentiments  of  mankind.  Find* 
htg  no  sueh  seadment  in  yourself,  you  question  die  hct;  and  the 
answer  is  (if  yobr  antaaonist  is  politel  that  you  are  an  exception,  a 
peculiar  case.  But  neinier  (say  you)  do  I  find  in  the  people  of  some 
ether  coantry,  or  of  soase  fcrmer  a^,  any  sudi  feeling  of  abhorrence ; 
^aye,  but  dieir  ibelings  were  sophisticated  and  unhealthy." 

One  of  die  most  notable  specimens  of  reasoning  in  a  circle  is  the 
doctrine  of  Hobbes,  Kousseau,  and  otheca,  which  rests  the  obligatione 
by  which  human  beingB  are  bound  as  members  of  sode^,  i^on  a  sop^ 
pbsed  social  compacts  I  wave  the  conmderation  of  thenctitionsziatttrft 
of  the  oompaet  itself;  but  ^dien  a  philosopher  (as  Hobbes  &>ev  tbrou^ 
the  whole  lienathan)  elabomtely  deduces  the  oblijfaiden  of  obeyii^ 
the  sovereign,  not  from  the  necessity  or  utifity  of  domg  so»  but  fiwi  a 
promise  sappesod  to  have  been  made  by  onr  anoestora^  on  renouncing 
savage  Bfe  sind  agreeing  to  establish  a  political  society^  it  is  impossible 
not  to  retort  by  the  questien,  why  are  we  bound  tv  kesp  a  promise 
made  for  us  by  others  !  or  ^dry  Ixmnd  to  keep  a  jxromise  at  afi  t  No 
•atisfactoiy  ground  can  be  ass^^ned  lor  the  obl%aCtoa,  except  the  mis« 
chievous  consequences  of  the  absence  of  fiuth  and  mutual  confidence 
amoi^  mankind.  We  are,  therefixe,  brought  round  to  the  interests  .if 
society,  as  the  ultimate  ground  of  the  obligation  of  a  promise;  and  yet 
those  interests  are  not  admitted  to  be  asuffcient  justification  for  the 
existence  of  govemitient  and  law.  Vii^ut  a  promise  it  is  thought 
that  we  should  not  be  bound  to  that  without  ifdiich  the  existence  of 
society  would  be  imposs&le,  naiaely,  to  yield  a  general  obedience  to 
die  laws  therein  e^teblidied ;  sod  so  necessary  is  die  promise  deemed^ 
that  if  none  has  actually  been  made,  some  additional  safety  is  supposed 
to  be  given  to  the  foundaifoos  of  society  by  feigmng  one. 

§  3.  Two  principal  subdivisions  of  the  class  of  Fallacies  of  Con* 
fiision  having  bees  disposed  of;  there  nemains  a  third,  in  which  the 
confusion  is  not,  as  in  the  Fallacy  of  Ambiguity,  in  misconceiviagtbe 
import  of  the  pveansses,  nor,  as  in  PetUio  Prindgiiy  in  forgetting  what 
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tlie  preniiflies  are,  but  in  mistaldiigtlie  ooiicfaiiioii  wUeh  is  to  be  pioyed. 
This  is  the  fkUacy  of  Jgmorm;^  Blemeki,  in  tbe  widest  Bense  of  the 
Imbrue ;  also  called  by  Archbiabop  Whtttely  tbe  fidlacy  of  IireleTant 
Coocluaioa.  Hia  examples  and  remarks  are  faigbly  worthy  of  citation. 
*  **  Various  kinds  of  proposxtions  are,  according  to  tbe  occasion,  sub- 
stituted for  the  one  of  which  proof  is  required:  sometimes  the  par- 
ticular for  the  unireraal ;  sometmies  a  proposition  with  diffi^rent  terms; 
and  Tarious  are  the  contrivanees  employed  to  effect  and  to  conceal  this 
substitution,  and  to  make  the  conclusion  which  the  sophist  has  drawn, 
enswer  practically  the  same  purpose  as  the  one  he  ought  to  have 
established.  We  say,  '  practioilly  the  same  purpose,'  because  it  will 
▼ery  often  happen  that  some  emotiok  wiU  be  excited,  some  sentiment 
impressed  on  the  mind  (by  a  dextrous  employment  of  thb  &llacy), 
such  as  shall  bring  men  into  the  di^^tmtum  requisite  for  your  purpose ; 
though  they  may  not  have  assented  to,  or  even  stated  distinctly  in  their 
own  minds,  the  propoiiUan  which  it  was  your  business  to  establish. 
Thus  if  a  sophist  has  to  defend  one  who  haa  been  guilty  of  some 
terums  offence,  which  he  wishes  to  extenuate,  though  he  is  unable  dis- 
tinctly to  prove  that  it  is  not  such,  yet  if  he  can  succeed  in  making  the 
amdience  tamgh  at  some  casual  matter,  he  has  gained  practically  tbe 
same  point.  So  also  if  any  one  has  pomted  out  the  extenuating  cir- 
cumstances in  soine  particular  case  of  offence,  so  as  to  dhow  mat  it 
diffisrs^  widely  from  the  generality  of  the  same  class,  the  sophist,  if  he 
find  himself  unable  to  msprove  these  circumatances,  may  do  away  the 
finrce  of  them,  by  simply  referring  the  aetion  to  thM  very  doss,  whidi 
no  one  can  deny  that  it  belongs  to,  and  the  very  name  of  which  wiB 
excite  a  feeling  of  disgust  sufficient  to  counteract  the  extenuation; 
e«  g,^  let  it  be  a  case  of  peculation,  and  that  many  mUigating  circum- 
staiioes  have  been  brought  forward  which  cannot  be  denied;  the 
aophiadcal  opponent  will  repl^,  *  Well,  but  after  all,  the  man  is  a 
rogue,  and  there  is  an  end  of  it ;'  now  in  reality  thb  was  (by  hypoth- 
esis) never  the  question ;  and  the  mere  assertion  of  what  was  never 
denied,  oitght  not,  in  fairness,  to  be  regarded  as  decisive :  but,  prac- 
tically, the  oij^ousness  of  the  word,  arising  in  great  measure  from  the 
association  of  those  very  circumstances  which  belone  to  most  of  the 
class,  but  wfa^dk  we  have  supposed  to  be  abeetU  in  <Am  partieular  in- 
stance, excites  preoi^ely  that  feeling  of  disgust,  which  in  effect  destroys 
the  force  of  the  defence.  In  like  manner,  we  may  refer  to  this  head 
aH  cases  of  improper  appeal  to  the  passions,  and  everything  else  which 
IS  mentioned  by  Aristotle  as  extraneous  to  the  matter  in  hand  (1^ 
Tw  Tipdymaroc). 

"  A  good  instance  of  the  eBoployment  and  exposure  of  tiiis  fallacy 
occurs  in  Thucydides,  in  the  tpeeches  of  Oleon  and  Diodotus  con- 
cerning the  MitylensBans :  the  tUtner  (over  and  above  his  appeal  to 
tiie  angry  passions  of  his  audience)  ta^  the  justice  of  putting  the  re- 
Tolters  to  death;  which,  as  the  latter  remarked,  was  nothing  to  the 
purpose,  since  the  Athenians  were  not  sbting  in^iM^meii^,  but  in  de^ 
Uh^'otion,  of  which  the  proper  end  is  eaepediencff. 

"  It  is  evident  that  ignaratio  denchi  noLj  bet  employed  as  well  for 
the  apparent  refutation  of  your  opponent's  proposition,  as  for  the  ap- 
puent  establishment  of  your  own;  for  it  is  subttantially  the  same 
thing,  to  prove  what  was  not  denied  or  to  disprove  what  was  not 
asserted :  the  latter  practice  ia  not  less  common,  and  it  is  more  offen- 
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81Y6,  becanae  it  frequently  amountB  to  a-penonal  afironty  in  attributbg 
to  a  penon  opinions^  ie^  which  he  perhaps  holds  in  abhanence. 
Thus,  in^ien  in  a  discnasion  one  party  Tindicates,  on  the  ground  <^ 
general  OKpediencyi  a  particular  instance  of  resistance  to  gotern* 
ment  in  a  case  of  intolerable  oppressicm,  the  opponent  may  gravely 
maintain,  that  'we  ought  not  to  do  evil  that  good  may  come;'  a 
proposition  which  of  course  had  never  been  denu»d,  the  point  in  dis- 
pute being, '  whether  resistance  in  this  particular  case  were  doing  evil 
or  not'" 

The  works  of  controversial  writers  are  seldom  free  from  this  fallacy. 
They  join  issue  on  the  wrong  point,  or  do  not  join  issue  at  all.  The 
attempts,  for  instance,  to  disprove  the  population  doctrines  of  Malthus, 
have  been  mostly  cases  of  tgnoratio  eUncki,  Malthus  has  been  sup- 
posed to  be  refuted  if  it  could  be  shown  that  in  some  countries  or  ages 
population  has  been  nearly  stationary ;  as  if  he  had  asserted  that  popu- 
lation always  increases  in  a  given  ratio,  or  had  not  expressly  declared 
that  it  increases  only  in  so  far  as  it  is  not  restrained  by  prudence,  or 
kept  down  by  poverty  and  disease.  Or,  pethaps,  a  great  collection  of 
facts  is  produced  to  prove  that  in  some  one  country  the  people  are 
better  off  with  a  dense  population  than  they  are  in  another  country 
with  a  thin  one ;  or  that  the  people  have  become  more  numerous  and 
bettor  off  at  the  same  time.  As  if  the  assertion  were  that  a  dense  popu- 
lation could  not  possibly  be  well  off:  as  if  it  were  not  part  of  the  very 
doctrine,  and  essential  to  it,  that  where  there  is  a  more  abundant  cap- 
ital there  may  be  a  greater  population  without  any  increase  of  poverty, 
or  even  with  a  diminution  of  it. 

The  favorite  argument  against  Bexkeley's  theory  of  the  non-existence 
of  matter,  and  the  most  popularly  effective,  next, to  a  ''grin"*-— an 
argument,  moreover,  which  is  not  confined  to  "coxcombs,"  nor  to 
men  like  Samuel  Johnson,  of  practical  understanding,  without  any 
particular  turn  for  metaphysical  speculation,  but  is  the  stock  argument 
of  the  Scotch  school  of  metaphysicians,  is  a  palpable  igworatio  elenchi. 
The  argument  is  perhaps  as  frequendy  expressed  by  gesture  as  bv 
words,  and  one  of  its  commonest  forms  consists  in  Imocking  a  stick 
against  the  eround.  This  short  and  easy  confutation  overlooks  the 
fiuit,  that  in  denying  matter,  Berkelev  did  not  deny  anything  to  which 
our  senses  bear  witness,  and  thererore  cannot  be  answered  by  any 
appeal  to  them.  His  skepticism  related  to  the  supposed  substnttum, 
or  nidden  cause  of  the  appearances  perceived  by  our  senses  :  the  evi% 
dence  of  which,  whatever  ma^  be  its  conclusiveness,  is  certainly  not 
the  evidence  of  sense.  And  it  will  always  remain  a  signal  proof  of 
the  want  of  metaphysical  profrmdity  of  Reid»  Stewart,  and,  I  am  sorry 
to  add,  of  Brown,  that  they  should  have  persisted  in  asserting  that 
Berkeley,  if  he  believed  his  own  doctrine,  was  bound  to  walk  into  the 
kennel,  or  run  his  head  against  a  post.  As  if  men  who  do  not  recog- 
nize an  occult  cause  of  tl^ir  sensations  could  not  possibly  believe  that 
a  fixed  order  subsists  among  the  sensations  themselves.  Such  a  want 
of  comprehension  of  the  distinction  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between  the  noumenon 
and  the  phenomenon,  would  be  impossu^le  to  even  the  dullest  disciple 
of  Kant  or  Ooleiidge. 

*  And  CQzeoiiibs  nnqaiih  Berkeley  with  a  griB.— (Pops.) 
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Itivo«U  be  gaqr  tt>  •dd  %  y <ii<i»r  iniinlmi  »f « 
«i  wan  M  of  the  oiliert  wbidi  I  have  attempled  to  chenctorae.    B«t 
s  iikore  copioiis  exempUfioitiaci  does  net  teen  to  be  neceswvy ;  end 
tiie  intelHgeiit  leedknr  will  heve  Ikde  diCcahTm  edding  to  tke 


legoe  fram  hie  own  reeding  ead  exMrieiioe.  We  shell  &eiefi>re  beee 
dose  our  exposkkm  of  Ae  genertH  principles  of  logic,  end  proceed 
et  once  to  tbs  Btt|yieiuulel  ioq«kj  which  is  neeeeserj  toTcoiiqilete 
eor  design. 
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BOOK  TL 

ON  THE  LOGIC  OF  THE  MORAL  SCIENCES. 


"  Vu&vnpnM  fomdMmmMiB  que  je  dok  fan  nmanfim  As  ot  momeot  daas 
j'ai  appefe  U  phikwopUe  potitiTe,  et  qui  doit  sais  doute  loi  mAriter  plus  que  toute 


rattaiiaon  gftnirtle,  ^ois^^Ue  est  _tujoutd*hoi  1a  pins  imporUnte  pour  la  pretiqae,^^NMt 

dspiiis4 

ueiles  ■ 

ilescapi 

BiutloiiJ 

tils  polii  ...  .      . 

ne  comporten  rtelleaient  qne  oes  institutioDs  prorisoizes.  11  est  egslement  certain  que  si 
oclte  nuiuoft  das  esprtts  dans  ime  inlme  comimitiion  de  principes  peat  une  fois  4M& 
obtenuB,  las  institotaoDS  oon^enables  en  dteoularoat  nteassairameat,  sms  donner  t^  i 
aucune  secoosse  gra^e,  le  plus  grand  disordre  6tant  d^  diiaip^  par  ce  aeul  fidt''--CoMTB, 
C^art  dt  PkUm^  PotHim,  In  legaa. 


on*aUe  pant  «tM  cooaid^itie  comma  b  aeule  base  sMdede  laTforgaiiiiation  aoeiale  qui  ddii 
MrmixMr  Titat  de  erisa  dana  leaual  so  tfoavent  depnia  «i  loaf  temps  lea  nalkma  lea  ptaa 
eiTilis^es. . .  .Tant  que  lea  inteuigeuces  indindueiles  B'aaront  pas  adh6r6  par  an  assent!- 
talent  ansnime  ian  certain  nombre  d*id6es  g^n^ialea  capableade  former  one  doctrine  sociale 
commune,  on  ne  fMUt  ee  djaainoler  qoe  P^mt  dea  aationa  ieaiam.de  touts  nteaasiti,  essan* 
tieUement  rftvolutionnaire,  malgr6  toua  lea  palliatifs  poUtiques  qm  poonront  Mre  adoptte,  et 


CHAPTER  L 


§  1.  Fhnoiplbs  of  Evideiioe  and  Theorieg  of  Method  are  not  to  bo 
eoiMtU  noted  4  priori.  The  lairs  of  oar  rational  lacuhj,  Uke  tkose  of 
etery  other  Batiuel  agOncy,  are  eblj  learnt  by  seeinff  the  agent  at 
woriu  The  eailier  achieveaMBlg  or  science  ivrere  rnnSe  tridiont  ibt 
.coB8<noiiB  obaervanoe  of  any  Scientific  Method ;  and  we  should  never 
have  known  by  what  process  trvA  is  to  be  aaeevtainedf  if  we  had  not 
nreviously  ascertained  maay  truths.  But  it  was  only  the  easier  nio* 
blems  which  could  be  thus  resolved :  natural  sagacity,  when  it  tried  its 
f  tr^gth  against  the  more  diffiovlt  oaea,  either  failed  altogether,  or  if 
it  succeeds  here  and  there  in  obtaining  a  solution,  had  nosure  means 
joS  convBHsiB^  othets  that  its  sohitien  was  cofrect.  In  sdentiflc  hi« 
.▼estigation,  as  in  all  o^er  works  of  hnman  ekifl,  the  way  of  attaining 
the  end  is  seen  as  it  wiere  instinctiTely  by  suMrior  minds  in  some 
eomparatiTely  simple  case,  and  is  Ithen,  by  hnoiovB  generalisation, 
adapted  to  the  variety  of  complex  cases.  We  learn  to  do  a  thing  in 
difteult  cireumstaneea^  by  attending  to  the  mwmer  in  wbidi  we  favn» 
spontaneously  done  the  same  thing  in  easy  ones. 
.  This  tnnh  is  mLoti^lified  by  the  kistorr  of  the  varioos  branches  of 
knowledge  which  have  8neeea«ively«  in  the  ascending  -order  a(  their 
complication,  assumed  the  character  of  scienoes;  and  «£B  dotMoss 
receive  fresh  confirmation  from  thoas,  of  ifdbieh  the  final  sdentilic  con- 
stitution is  yet  la  come,  and  which  are  still  abandoned  to  tiie  unceT^ 
tainties  of  vi^gue  and  popular  discussiott.  Although  several  oAer  sd« 
enoes  havje  emerged  frtun  this  state  .at  a  cumparatively  recent  date« 
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none  now  remain  in  it  except  those  which  relate  to  man  himaelfy  the 
most  complex  and  moat  difficult  Bub)ect  of  study  on  which  the  human 
mind  can  be  engaged. 

Conceining  the  physical  nature  of  man,  as  an  organised  being— al* 
though  there  is  stul  much  uncertainty  and  much  oontroYerBy,  which 
can  only  be  terminated  by  the  geqeral  acknowledgment  and  employ- 
ment of  stricter  rules  of  induction  than  are  ccxnmonly  recognized- 
there  is,  however,  a  considerable  body  of  truths  which  all  who  have 
attended  to  the  subject  consider  to  be  fuBy  esublished ;  nor  is  there 
noW  any  radical  imperfection  in  the  method  observed  in  this  depart- 
ment of  science  by  its  most  distinguished  modem  teachefs.  But  the 
laws  of  Mind,  and,  in  even  a  greater  degree,  those  of  Society,  are  so 
fiur  from  having  attained  a  similar  state  of  even  partial  Tecognition« 
that  it  is  still  a  controversy  whether  they  are  capable  of  becoming  sub- 
jects of  science,  in  the  stnct  sense  of  the  term ;  and  among  those  who 
are  agreed  on  this  point  there  reigns  the  most  irreconcilable  diversity 
on  almost  every  other.  Here,  therefore,  if  anywhere,  the  principled 
laid  down  in  the  preceding  Books  may  be  expected  to  be  usefiiL 

If  on  matters  so  much  the  most  important  vrith  which  human  intel- 
lect can  occupy  itself,  a  more  general  agreement  is  ever  to  exist  among 
thinkers ;  if  what  has  been  pronounced  **  the  proper  study  of  mankind" 
is  not  destined  to  remain  the  only  subject  which  Philosophy  cannot 
succeed  in  rescuing  from  Empiricism;  the  same  processes  through 
which  the  laws  of  sunpler  phenomena  have  by  general  acknowledg- 
ment been  placed  beyond  dupute,-  must  be  consciously  and  deliberately 
applied  to  those  more  difficult  inquiries.  .  If  there  are  some  subjects 
on  which  the  results  obtained  have  finally  received  the  unanimous  as- 
sent of  all  who  have  attended  to  the  prooi^  and  others  on  which  man- 
kind have  not  yet  been  equally  successful ;  on  which  the  most  sagacious 
minds  have  occupied  themselves  from  the  earliest  date,  with  every 
assistance  except  that  of  a  tried  scientific  method,  and  have  never  suc^ 
ceeded  in  establishing  any  considerable  body  of  tntths,  so  as  to  be 
beyond  denial  or  doubt;  it  is  by  generalizing  the  methods  success- 
fully followed  in  the  former  inquiries,  and  appfying  them  to  the  latter, 
that  we  may  hope  to  remove  this  blot  upon  the  face  of  science.  The  re- 
maining chapters  are  an  attempt  tofat^tate  diis  most  desirable  object 

§  2.  In  attempting  this^  I  am  not  unmindful  how  Httie  can  be  done 
towards  it  in  a  mere  Treatise  on  Logic,  or  how  vague  and  unsatis- 
factory all  precepts  of  Method  must  necessarily  appear,  when  not  prao» 
ticaUy  exemplified  in  the  establishment  of  a  body  of  doctrine.  Doubt- 
less, the  most  effectual  war  of  showing  how  the  sciences  of  Ethics  and 
Politics  may  be  constructed,  would  be  to  construct  them :  a  task  which, 
it  needs  scarcely  be  said,  I  am  not  about  to  undertake.  But  even  if 
there  were  no  other  examples,  the  memorable  one  of  Bacon  would  be 
sufficient  to  demonstrate,  mat  it  u  sometimes  both  possible  and  useful 
to  point  out  the  way,  though  vrithout  being  oneself  prepared  to  adven- 
ture far  into  it.  And  if  more  were  to  be  attempted,  this  at  least  is  not 
a  proper  place  for  the  attempt 

In  substance,  whatever  can  be  done  in  a  work  like  this,  for  the  Logic 
of  the  Moral  Sciences^  has  been  or  ought  to  have  been  accomplished 
in  the  five  preceding  Books ;  to  which  the  {nesent  can  be  only  a  kind 
of  supplement  or  appendix,  since  the  methods  of  investigation  appHca- 
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tole  to  moral  and  social  aelence  must  haye  been  described  by  impUca- 
eion,  if  I  have  tacoeeded  in  enumerating  and  characterizing  those  of 
scienoe  in  general.  It  only  remains  to  examine  which  of  those 
methods  are  more  especially  suited  to  the  various  branches  of  moral 
inquiry;  under  what  peculiar  fiicilities  or  difficulties  they  are  there 
employed ;  how  far  the  unsatisfactory  state  of  those  inquiries  is  owing 
to  a  wrong  dioice  of  methods,  how  fiir  to  want  of  ricill  in  the  applica- 
tion of  rirht  ones;  and  what  degree  of  ultimate  success  may  be  at- 
tained or  hoped  finr,  by  a  better  dioice  or  more  careful  employment  of 
logical  processes  appropriate  to  the  case.  In  other  words,  whether 
moral  sctenoes  exut,  or  can  esust ;  to  what  degree  of  perfection  they 
are  susceptible  of  being  carried;  and  by  what  selection  or  adaptation 
of  the  mediods  brooght  to  riew  in  the  prerious  part  of  this  wok,  that 
degree  of  perftction  is  attainable. 

At  the  mreshold  of  this  inquiry  we  are  met  by  an  objection,  which, 
if  not  removed,  would  be  fatal  to  the  attempt  to  treat  human  conduct 
as  a  subject  of  science.  Are  the  actions  oi  man,  like  all  othernatural 
events,  subject  to  invariable  laws  1  Does  that  constancy  of  causation, 
which  is  tl»  foundation  of  every  scientific  theory  of  successive  phe- 
nomena, really  obtain  among  tliem  1  This  is  often  denied ;  and 
fer  the  sake  oiP  systematic  completeness,  if  not  from  any  very  urgent 
practical  necessity,  the  question  should  receive  a  deliberate  answer  in 
this  place.    We  shall  devote  to  the  subject  a  chapter  apart. 


CHAPTER  XL  . 

OF  LIBERT7  AND  NECE8SITT. 


§  1.  Thb  que^OD,  whether  the  law  of  causality  applies  in  the  same 
strict  sense  to  human  actions  as  to  other  phenomena,  is  the  celebrated 
controversy  concerning  the  freedom  of  the  wiU ;  which,  from  at  least  as 
far  back  as  the  time  of  Pelagius,  has  divided  both  the  philosophical 
and  the  religious  world.  The  affirmative  opinion  is  commonly  called 
the  doctrine  of  Necessity,  as  asserting  human  volitions  and  actions  to 
be  necessary  and  inevitable.  The  negative  maintains  that  the  will  is 
not  determined,  like  other  phenomena,  by  antecedents,  but  determines 
itself;  that  our  volitions  are  not,  properly  speaking,  the  effects  of 
causes,  or  at  least  have  no  causes  which  they  uniformly  and  implicitly 
obey. 

I  have  already  made  it  sufficiently  appear  that  the  fermer  of  these 
opinions  is  that  which  I  consider  the  true  one;  but  the  misleading 
terms  in  whidi  it  is  often  expressed,  and  the  indistinct  manner  in  which 
it  is  usually  app^hended,  have  both  obstructed  its  reception,  and  per- 
verted its  influence  when  received.  The  metaphysica]  theory  of  free 
will,  as  held  by  philosophers  (for  the  practical  moling  of  it,  common  in 
a  greater  or  less  degree  to  all  mankind,  is  in  no  way  inconsistent  with 
the  contrary  theory),  was  invented  because  the  supposed  alternative  of 
admitting  human  actions  to  be  neeessaiy^  was  deemed  inconsistent  with 
every  one's  intfdnetive  consciousness,  as  well  as  humfliating  to  the  pride 
3U 
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«iid  even  degrading  to  the  tnoral  oatore  of  man^  Nor  do  I  deny  tim 
the  doctrine,  as  a^mietimes  held,  is  open  to  these  imputatioQS ;  for  the 
misapprehension  in  which  I  shall  be  able  to  sbow  tint  they  originate^ 
^mfonnnately  is  not  confined  to  the  opponents  of  ^e  doetrine,  hat  par- 
ticipated in  by  many,  perhaps  we  might  say  by  moat  of  its  fluppoiters. 

(  2.  Correctly  ^^noeired,  the  doctrine  called  PhilosopliBcal  Necea*- 
sicy  is  simply  this :  that,  given  ihm  modvea  wladi  are  preaent  to  an 
andividttars  mind,  and  given  likewise  the  character  and  dispositicm  of 
the  individual,  the  manner  in  which  he  will  act  may  be  mietriariy 
infbrred;  tiutt  if  we  knew  the  parson  thoroughly,  and  knew  all  3m 
indooementB  which  are  acting  npon  him,  we  ccnild  foretell  his  conduct 
widi  as  mucli  certaanfrjr  as  we  can  predict  any  phjfneal  arent.  This 
proposition  I  take  to  be  a  mere  interpretation  or  univenal  experience^ 
a  statement  in  words  cf  what  everv  one  is  internally  convincea  of.  No 
one  who  believed  that  he  knew  moroughly  the  cxnmmstanocs  of  any 
case,  and  the  characters  of  the  dlffsrent  persons  concerned,  would  he^ 
itate  to  foretell  how  dU  of  them  would  act  Whatever  degree  of  dcmbt 
he  may  infactfbel,  arisea  fiomthe  uncertainty  whether  he  leally  knows 
the  ctrcumstanoes,  or  the  character  of  some  one  or  oilier  of  the  persona, 
with  the  deme  of  accwac^  nequmd;  but  by  no  means  from  thitdLiag 
-that  if  he  md  knoW  tfaeaa  thmffs,  there  could  be  any  «ncectaiiity  what 
die  conduct  would  be*.  Nor  does  this  full  iMturaaoe  eonfliot  in  tiie 
smallest  degree  with  what  is  called  our  feeling  of  freedom.  We  do 
not  fool  ourselves  the  less  free,  because  diose  to  whom  we  are  intimately 
known  are  well  assured  how  we  shall  will  to  act  in  a  particular  case. 
We  often,  on  the  contrary,  regard  the  doubt  what  our  conduct  will  be, 
as  a  mark  of  ignorance  o£  our  character,  and  sometimes  even  resent 
it  as  an  imputation.  It  has  never  been  admitted  by  the  religious  phi- 
losophers who  advocated  the  free-will  doctrine,  that  we  must  feel  not 
free  because  Qod  foreknows  our  actions.  We  may  be  free,  and  yet 
another  may  have  reason  to  be  perfectly  certain  what  use  we  shall 
.naake  of  our  freedom.  It  is  not,  therefore,  the  doctrine  that  our  voli- 
tions and  actions  are  invariable  consequents  of  our  uiteaedent  states 
of  mind,  that  is  either  contradicted  by  our  oonsciousness,  or  felt  to  be 


3ut  the  doctrine  of  causation,  when  considered  as  obtahung  between 
our  volitions  and  their  antecedents,  is  almost  univevsalfy  conceived  as 
involving  more  than  tins*  Many  do  not  believe,  and  very  few  prac* 
tically  mel,  that  there  u  nothing  in  causation  but  mvariii>le,  obtain, 
and  unconditional  sequence.  There  are  iew  to  whom  moire  constancy 
of  successioB  afipeara  a  suffioietuly  stringent  bond  of  union  to  so  pe* 
culiar  a  relation  as  that  of  cause  and  effect.  Even  if  the  reason  repu- 
diates, imagination  retains,  the  fecdmg  of  some  more  intimate  connex- 
ion, of  some  peculiar  tie,  or  mysterious  coastradnt  exercised  by  the 
antecedent  over  the  consequent.  Now  this  it  is  which,  considered  u 
applying  to  die  human  will,  conflicts  with  our  consciousness,  and  re- 
volts oar  feeliqpis.  We  are  certain  that,  in  the  case  of  our  volitiaas» 
there  is  not  tlbis  mysterious  constraint  We  know  Uiat  we  are  not 
compelled,  as  by  a  mi^ciJ  spcdl,  to  obey  any  particular  motive.  We 
feel,  that  if  we  wished  to  prove  dm  we  have  the  pow^  of  vesistii^ 
the  motive  we  could  do  so«  (that  wish  being,  it  needs  scarcely  be  ob- 
served) «  new  amtecedaU;)  and  it  would  be  humiliatixi^  to  our  pride 
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mnd  paiAljsipg  U>  our  dBaife  of  exe^Uened  if  we  tkougiit  otherwia^ 
Sue  neidier  is  aay  t uoh  mjjrsterioQs  compulflioti  qow  suppoeed,  by  tibe 
.l>eBt  pfaikMphioid  audiaritie8»  lo  h^  «Ketdsed  bgr  Miy  ewue  over  ilt 
effect.  Tkoee  who  think  that  causes  draw  their  effects  after  them  by  « 
•mystioal  tie,  are  right  ia  believing  that  the  relation  between  volitions 
lOuid  their  antecedents  h  of  another  nature.  But  they  ahoald  go 
further,  and  admit  that  this  is  also  true  of  alloiiieir  efiects  and  their  «n- 
.tecedents.  If  such  a  tie  9b  eonsideired  to  be  involved  in  the  wotd  ne- 
^essi^y  the  dodtrine  is  net  true  of  human  aodons^  but  neither  is  it  then 
Xxue  of  iaanimaite  objects.  It  would  be  nioi«  socract  to  aay  that  mat- 
Mr  is  noi  bound  by  necessi^  than  that  mind  it  sa 

That  the  free-will  phikBophersy  beinfr  mostly  of  die  adiool  which 
.i^eots  HamelB  and  Brown's  analysis  of  Oanse  and  Effect,  should  nuss 
Aieur  way  for  wMit  of  the  li^t  whioh  that  analysis  afibcds,  cannot  sup- 
.jxiise  us.  The  W(^er  is»  that  the  neoessartams,  w%o  nsoally  admit  that 
philosophical  theory,  shoold  in  practibe^uaUy  lose  stg^t  of  it  The 
▼eiy  same  miscoooeption  of  the  doctrine  called  Philosophioal  Necea- 
mty,  which  prevents  tiie  opposite  party  from  reoogmsdng  its  tnilh>  I 
l>elieve  to  exist  more  or  less  obscurely  in  the  minds  of  most  Jieeessft- 
jians,  however  they  may  in  words  disavow  it.  I  am  much  mistaken 
if  liiey  habitually  ml  that  ike  necessity  which  they  recogntM  in  actiona 
is  but  unifonmty  of  order,  and  canabilily  ^  being  pn^cbed.  They 
^ve  a  feeling  as  if  there  were  at  Dottom  a  stronger  tie  between  die 
▼olidons  and  their  causes ;  as  if,  when  diey  asserted  that  onr  wiU  ia 
Igovemed  by  :die  bafainoe  of  modves^  they  meant  something  move  eo- 
rgmit  than  if  they  had  only  said^  that  whoever  knew  the  motivss,  uid 
<our  liabitaal  susc^tibSities  to  themi  could  pivdidt  how  we  showld  vrill 
$o  act.  They  eonmut,  ia  opposi^on  to  their  own  philosophical  system, 
tbe  viery  same  mistake  whidi  ihek  advenams  commit  in  obemenee 
to  theirs;  and  in  oonsequence  do  really  in  scans  instances  (I  speak 
ftom  personal  eacpemnce)  suffer  those  dqnessin^  consequences^  vmeh 
their  opponoils  erroneously  impute  to  the  doctnna  itseil£ 

§  3.  I  atn  indined  to  Mok  that  this  eivor  is  almost  whoDy  an  effect 
cf  the  assooiatioais  wi&  a  wo»d;  and  that  it  would  he  niraventod  by 
forbearing  to  employ,  finr  the  expression  of  the  sknple  met  of  causa- 
tion, so  extremely  inappropriate  a  term  as  Necessity.  That  Word,  in 
its  other  acceptations,  involves  much  more  than  mere  vnifonnity  of 
^aquence;  it  implies  irresistibleneBs.  Apnfied  to  ih^  will,  it  only 
means  that  the  given  cause  will  be  followed  by  the  efect,  sid^ect  to 
.all  possibilitiea  of  counlemctian  by  other  causes :  but  in  common  use 
it  stands  fin*  the  meraxion  of  those  causes  exclusively,  which  are  sup- 

tosed  too  powerml  to  be  counteraetod  at  alL  When  w«  say  that  all 
uman  actions  take  place  df  necessity,  \n  6nly  mean  that  they  will 
certainly  happen  if  nothing  prevents  j^^when  we  aay  tint  dying  of 
wsnt,  to  those  who  cannot  get  Ibodt  is  a  neoeasity,  we  mean  ^at  it  wiQ 
certainly  happen  whatover  may  be  done  to  prevent  it.  The  eppliear 
tion  of  &e  same  term  to  ihe  agencies  on  which  human  actions  depend, 
as  is  used  to  eoipress  those  agencies  cf  nature  which  aare  really  uncoo- 
troUahla,  cannot  fail,  when  hAbitaa],  to  erescto  a  feeling  of  uncontroUa- 
hlenesa  in  the  former  dso.  This  howwver  is  a  mete  iflusion.  Them 
are  physical  sequences  whi<^  we  caU  necessary,  as  death  ftr  vrant  of 
fooa  or  air;  there  are  othen  which  are  not  said  to  be 
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death  from  poitmif  which  an  antidote^  or  the  use  of  the  stomadi  piinp» 
wiU  Bometimea  ayert.  It  ia  apt  to  be  forgotten  hj  people's  feelings, 
eren  if  zemembered  by  dietr  understandings,  that  human  actions  are 
in  this  last  predicament :  thej  are  never  (except  in  some  cases  of 
mania)  ruled  bjr  any  one  modre  with  such  absolute  sway,  that  there 
is  no  room  for  the  influence  of  any  other.  The  causes,  therefore,  on 
whidi  action  depends,  are  never  uncontrollable;  and  any  riven  eflfect 
is  only  necessary  provided  that  the  causes  tending  to  produce  it  are 
not  controlled.  That  whatever  happens,  could  not  have  happened 
otherwise  unless  something  had  taken  place  which  was  capable  of 
preventing  it,  no  one  surely  needs  hesitate  to  admit  But  to  call  this 
by  the  name  necessity  is  to  use  the  term  in  a  sense  so  diflerent  from 
its  primitive  and  fitmiUar  meaning,  frvmi  that  which  it  bears  in  the 
common  occasions  of  life,  as  to  amount  almost  to  a  play  upon  words. 
The  associations  derived  from  the  ordinary  sense  of  the  term  will  ad- 
here to  it  in  spite  of  all  we  can  do :  and  though  the  doctrine  of  Neces- 
sity, as  stated  by  most  who  hold  it,  is  verv  remote  from  fotalism,  it  is 
probable  that  most  necessarians  are  fotaJists,  more  or  less,  in  their 
raelinffs. 

A  fatalist  believes,  or  half  believes  (for  nobody  is  a  consistent  fatal- 
ist) not  only  that  whatever  is  about  to  happen,  wiU  be  die  infiillible 
result  of  the  causes  which  produce  it  (which  is  the  true  necessarian 
doctrine),  but  moreover  that  there  is  no  use  m  struggling  against  it; 
that  it  will  happen  however  we  may  strive  to  prevent  it.  Now,  a 
necessarian,  believing  that  our  actions  follow  from  our  characters,  and 
that  our  charactere  follow  from  our  orgamsation,  our  education,  and 
our  circumstances,  is  apt  to  be,  with  more  or  less  of  consciousness  on 
his  part,  a  finalist  as  to  his  own  actions,  and  to  believe  that  his  nature 
is  such,  or  that  his  education  and  cirenmstances  have  so  moulded  his 
character,  that  nothing  can  now  prevent  him  from  feeling  and  acting 
in  a  particular  way,  or  at  least  that  no  effort  of  his  own  can  hinder  iu 
In  the  words  of  the  sect  which  in  our  own  day  has  so  peneverinely 
inculcated  and  so  perversely  misunderstood  this  great  doctrine,  bis 
character  is  formed ^/br  him,  and  not  hf  him;  therefore  his  wishing 
that  it  had  been  formed  diflferentiy  is  of  no  use ;  he  has  no  power  to 
alter  it.  But  this  is  a  grand  error.  He  has,  to  a  certain  extent,  a 
power  to  alter  his  character.  Its  being,  in  the  ultimate  resoit,  formed 
for  him,  is  not  inconsistent  with  its  being,  in  part,  formed  hy  him  as 
one  of  the  intermediate  agents.  His  character  is  formed  b^  his  cir- 
cumstances (including  among  these  his  paiticnlar  organization) ;  but 
his  own  desire  to  mould  it  in  a  particular  way,  is  one  of  those  circum- 
stances, and  by  no  means  one  of  the  least  influential.  We  cannot, 
indeed,  direcdy  will  to  be  diflerent  from  whatwe  are.  But  neither  did 
those  who  are  supposed  to  have  formed  our  chazacters,  directly  will 
that  we  should  be  what  we  are.  Their  will  had  no  direct  power 
except  over  their  own  actions.  They  made  us  what  they  did  make 
us,  by  wilKng, not  tiie  end,  but  the  requisite  means:  and  we,  when  our 
habits  are  not  too  inveterate,  can,  by  similarly  willing  the  requisite 
means,  make  ounelves  diffiorent.  If  they  could  place  us  under  the 
influence  of  certain  circumstances,  we,  in  like  manner,  cm  place  our- 
selves under  the  influence  of  other  circumstances.  We  are  exactly  as 
capable  of  making  our  own  diaracter,  t^we  nfill,  aa  others  are  of  mak- 
ing it  for  us. 
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Teft  (ttDBWen  the  Owenite),  but  these  wordsi  **  if  we  will/'  sinrender 
the  whole  point :  since  the  will  to  alter  our  own  character  is  given  us, 
not  by  anj  eflRnrts  of  oun,  but  by  cixeumstanoes  which  we  cannot  help ; 
it  comes  to  us  either  from  external  causes,  or  not  at  all.  Most  true : 
if  the  Owenite  stops  here,  he  is  in  a  position  from  which  notliiiig  can 
expel  him.  Our  cnaracter  is  fonned  by  us  as  well  as  for  us ;  but  the 
wdsb  which  induces  us  to  attempt  to  fonn  it  is  fermed  for  us :  and  howl 
not,  in  general,  by  our  organizatioii  or  educaticm,  but  by  our  experi- 
ence ;  experience  of  the  painful  consequences  of  the  character  we 
previously  had :  or  by  some  strong  feeling  of  admiration  or  aspiration, 
aocidentaJly  aroused*  But  to  thii^  that  we  have  no  power  of  altering 
our  eharactersy  and  to  think  that  we  shall  not  use  our  power  unless  we 
have  a  modve,  are  very  different  things,  and  have  a  very  different  effect 
upon  the  mind.  A  person  who  does  not  wish  to  alter  his  character, 
cannot  be  the  person  who  is  supposed  to  feel  discouraged  or  paralysed 
by  thinking  himself  unable  to  do  it  The  depressing  effect  of  tiie  fetalist 
doctrine  can  only  be  lek  where  there  is  a  wish  to  do  what  that  doctrine 
represents  as  impossible.  It  is  of  no  consequence  what  we  think  ferms 
our  character  when  we  have  no  desire  of  our  own  about  forminff  it ; 
but  it  is  of  great  consequence  that  we  should  not  be  prevented  mm 
forming  such  a  desire  b^  thinking  the  attainment  impracticable,  and 
that  if  we  hare  the  desire,  we  should  know  that  the  work  b  not  so 
irrevocably  done  as  to  be  inci^able  of  being  altered. 

And  indeed,  if  we  examine  closely,  we  s£ill  find  that  this  feeling,  of 
our  being  able  to  modify  our  own  character  if  we  wish^  is  itself  the 
feeline  of  moral  freedom  whioh  we  are  conscious  o£  A  person  feels 
morally  free,  who  feels  that  his  habits  or  his  temptations  are  not  his 
masters,  but  he  theirs :  who  even  in  yielding  to  mem  knows  that  he 
could  resist ;  that  were  he,  for  any  reason,  desirous  of  altogether  throw- 
ing them  off,  diere  would  not  be  required  for  that  purpose  a  stronger 
desire  than  he  knows  himself  to  be  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedom  complete,  that  we 
should  actually  have  made  our  character  all  we  have  huherto  wished 
to  make  it ;  fw  if  we  have  wished,  and  not  attained,  we  have  not  power 
over  ottit  own  character,  we  are  not  free.  Or  at  least,  we  must  feel 
that  our  wish,  if  not  strong  enough  to  alter  our  character,  is  strong 
enough  to  conquer  our  cbaracter  when  the  two  are  brought  into  conflict 
ia  any  particular  case  of  conduct. 

The  applici^on  of  so  improper  a  t^rm  as  Necessity  to  the  doctrine 
of  cause  and  effect  in  the  matter  of  human  character,  seems  to  me  one 
of  the  most  signal  instances  in  philosophy  of  the  abuse  of  terms,  and  its 
practical  consequences  one  of  the  most  striking  examples  of  the  power 
of  languaffe  over  our  associations.  The  subject  will  never  be  generally 
understood,  until  that  objectionable  t^m  is  dropped.  The  free-will 
doctrine,  by  keeping  in  view  precisely  that  portion  of  the  truth  which 
the  word  Necessity  puts  out  of  sight,  namely,  the  power  of  the  mind  to 
cooperate  in  the  formation  of  its  own  character,  has  given  to  its  adher- 
ents a  practical  feeling  much  nearer  to  the  truth  than  has  generally  (I 
believe)  existed  in  the  minds  of  necessarians.  The  latter  may  have  had 
a  stronger  sense  of  the  importance  of  what  human  beings  can  do  to 
shape  the  characters  of  one  another ;  but  the  free-will  doctrine  has,  I 
believe,  fostered,  especially  in  th»  younger  of  its  supporters,  a  much 
stronger  spirit  of  self-culture. 
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§i.  11i«-eb8tffloMftotwlMhreqpii)e«tobeBotii^(imaddi^ 
to  tlM  exiflleiioe  of  a  power  of  iel^fonuAan)  befan  tbo  iottrwm  of 
the  on— taqq  of  buman  actioBB  cm  be  fteed  from  tbo  eamBmom  and 
done  wbidi  ■nnoand  it  in  maaj  miadb.  When  tbe  wiH 
to  be  datermiBed  by  motiTeSv  a  motive  does  not  mean  alwaya, 
or  lolely,  tbe  aatkipatien  <n  a  ple^siue  or  of  a  pam.  I  aball  not  boa 
inqiaire  vHietber  it  oe  tnie  dnt,  in  tbe  oonmencenienty  all  oar  Toltn^ 
to^  actiow  are  mere  means  oonadoiuly  employed  to  obtain  some  pleas* 
ura,  or  aroid  some  pain.  It  ia  at  least  ceitain  that  we  gradaaDy, 
throofhtbe  iDflneace  of  associatkm«  oame  to  desire  tbe  means  withoat 
tbfnkiay  of  the  —d:  tbe  action  itself  becomes  an  object  of  desire,  and 
is  performed  withoat  rafeience  to  any  motive  beyond  itad£  Tbos 
ftr,  it  may  still  be  objected,  that,  tbe  action  having  tinoog^  aasoriaiinp 
become  pleasoiable,  we  aroi  as  much  as  befibce,  moved  to  act  by  tbe 
antidpatioD  of  a  pleasoie,  namely^  tbe  pleasure  of  die  aodon  itselC 
But  granting  this,  the  matter  does  not  end  here.  As  we  proceed  in 
tbe  formation  of  habits,  and  become  aecastomed  to  will  a  narticniar 
act  or  a  partieular  couiae  of  condnct  because  it  is  pleasorable,  we  at 
last  continue  to  will  it  whedier  it  b  pleasurable  or  not.  Althoi^^ 
ftom  some  change  in  us  or  ia  our  droumstances,  we  have  ceased  to 
find  any  pleasure  in  die  action,  or  to  anticipate  any  ploaanro  aa  the 
consequence  of  it,  we  still  continue  to  desire  the  action^  end  conse- 
quently to  do  it.  In  this  nmnner  it  is  that  habits  of  hurtfiil  indulgence 
continue  to  be  practised  although  Aej  have  ceased  to  be  ]^eaaurable ; 
and  in  this  manner  also  it  is  that  the  habit  of  willing  to  pexsevere  in  a 
prescribed  coarse  does  not  desert  the  moral  hero,  even  when  the  re* 
ward,  however  real,  which  be  doobdess  receives  ftom  the  conscious- 
ness of  wril-doing,  is  anythiM  but  an  eouivaient  for  the  suflEbrings  he 
undergoes,  or  the  wishes  whlui  he  may  nave  to  renonnce. 

A  habit  of  willing  is  commonly  called  a  purpose ;  and  among  the 
causes  of  our  volitions,  and  of  the  aodons  which  flow  from  them,  must 
be  reckoned  not  only  likings  and  aversions,  but  also  pnipcses.  It  is 
only  mdien  our  purposes  have  become  independent  m  ike  feelings  of 
pain  or  pleasure  ftnin  which  diey  originallv  took  their  rise,  that  we  are 
said  to  have  a  confirmed  character.  ^  A  diaraoter,"  says  Novalis,  '*  ia 
a  completely  fashioned  will  :**  and  tbe  will,  once  so  ftshioned,  may  be 
steady  end  constant,  when  the  passive  suscepdbilkies  of  pleasure  and 
pain  are  gready  weakened,  or  materially  dianged. 

Widi  die.  corrections  and  explanadons  now  given,  tbe  doctrine  of 
the  causadon  of  our  volitions  by  modves,  and  of  modves  by  the  desi- 
rable objects  cffiored  to  ub,  combined  with  ourpardcnlar  suscepdbilides 
of  desire,  may  be  considered,  I  hope,  as  suflfciendy  established;  and 
I  ahall  hencefirth  assume  its  tnUb  withoat  any  fiirtker  discussion. 
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CHAPTKB  m. 

THAT  THKBB  IB,  OR  MAT  BE,  A  SCIENCE  OF  HUMAN  NATURE. 

§  1.  It  IB  a  oommon  notioni  or  at  least  it  is  implied  in  many  commoa 
modes  of  speedb,  that  the  thoughts,  feelings,  and  acdons  of  sentient 
beinsB  axe  not  a  subject  of  science,  in  the  same  strict  sense  in  whidi 
this  is  true  of  the  objects  of  outward  Natuxe.  This  notion  seems  to 
inTolve  somO'  oooliision  of  ideas,  which  it  is  necessary  to  begin  by 
clearing  up. 

Any  fiaiis  are  fitted,  in  themsel^s,  to  be  a  subject  of  science^  which 
follow  one  anodief  according  to  constant  laws;  although  those  lawa 
may  not  have  been  diBcovered,  nor  even  be  discoverable  by  our  exists 
ing  neaource&  Take,  ftxr  instance,  the  most  ftmiliar  class  of  meteor- 
ological phenemsna,  those  of  rain  and  sunshine.  Scientific  inquiry 
has  not  yet  succeeded  in  ascertaining  the  order  of  anteoedence  and 
consequence  among  these  phenomena,  so  as  to  be  able,  at  least  in  our 
regions  of  the  eaxu,  to  predict  them  with  oertainw,  or  even  with  any 
high  degree  of  probabihty.  Yet  no  one  doubts  that  the  phenomena 
depend  upon  laws,  and  tiiat  these  must  be  derivative  laws  resulting 
from  known  ultimate  laws,  those  of  heat,  vaporization,  and  elastic 
fluids.  Nor  can  it  be  doubted  that  if  we  were  acquainted  with  all  the 
antecedent  circumstances,  we  could,  even  firom  those  more  general 
lawB,  predict  (saving  difiloulties  of  calculation)  the  state  <^  the  weadier 
at  any  fiiture  time.  Meteorologv,  therefore,  not  only  has  in  itself 
every  natural  requisite  for  being,  out  actually  is,  a  science ;  although, 
firom  1^  difficulty  of  observing  the  facts  upon  which  the  phenomena 
depend  (a  diffic^ty  inherent  m  the  peculiar  nature  of  those  phe* 
nomena)  the  science  is  still  very  imperfect ;  and  were  it  perfect,  might 
probably  be  of  little  avail  in  practice,  since  the  data  requisite  for 
applving  its  principles  to  particular  instances  would  rarely  be  pro- 
curable. 

A  case  may  be  conceived,  of  an  intermediate  character  between  the 
perfecdon  of  science,  and  this  its  extreme  imperfection.  It  may  hap- 
pen  that  the  greater  causes,  those  on  which  the  principal  part  of  a 
phenomenon  depends,  are  within  the  reach  or  observation  and 
measurement;  so  that  if  no  other  causes  intervened,  a  complete 
explanation  could  be  given  not  only  of  the  phenomenon  in  genenit  but 
of  all  the  variations  and  modifications  which  it  admitted  o£  But  inas-^ 
much  as  other,  perhaps  many  other  causes,  separately  insignificant  in 
their  effects,  co6perate  or  conflict  in  many  or  m  all  cases  with  those 
greater  causes ;  the  effect,  accordingly,  presents  more  or  less  of  aberra- 
tion firom  what  woidd  be  produced  by  me  grealler  causes  alone.  Now, 
if  diese  minor  causes  are  not  so  constantly  accessible,  or  not  accessible 
at  all,  to  accurate  observation ;  the  principal  mass  of  the  effect  may 
still,  as  before,  be  accounted  for,  and  even  predicted ;  but  there  will 
be  variations  and 'modifications  which  we  are  not  competent  to  explahi 
thoroughly,  and  our  predictions  will  not  be  fiilfilled  accurately,  but 
onlv  ji^proxfanately. 

lit  is  thus,  for  example,  with  the  theory  of  l^e  tides.  No  one  doubts 
that  Tidology  (as  Mr.  Whewell  proposes  to  call  it)  is  really  a  sdenoe. 


Digitized  by 


Google 


Mil  X4WIC  or  TBB  uomAh 

Ab  much  of  the  phenomena  as  depends  upon  the  attraction  of  the  sun 
and  moon  is  completely  understood,  and  maY  in  any,  even  unknown, 
pait  of  the  earth's  surface,  be  foretold  with  certamty;  and  the  far 
greater  part  of  the  phenomena  depends  upon  those  causes.  But  cir* 
cumstances  of  a  local  or  casual  nature,  sucli  as  the  configuration  of  the 
bottom  of  the  ocean,  the  degree  of  confinement  firom  shores,  the  direc- 
tion of  the  wind,  &c.,  influence,  in  many  or  in  all  places,  the  height 
and  time  of  the  tid^ ;  and  a  portion  of  these  circumstances  being  etther 
not  accurately  knowabley  not  precisely  measuraUe,  or  at  least  not 
capable  of  being  certainly  foreseen,  the  tide  in  known  places  com- 
monly Taries  from  the  calculated  result  of  ^oeneral  primsiples  by  some 
difference  that  we  cannot  explain,  and  in  unknown  ones  may  vary  from 
it  by  a  difference  that  we  are  not  able  to  foresee  or  conjecture.  Nerer- 
thefess,  not  only  is  it  certain  that  these  Tariations  depend  nqpon  causes, 
and  fi^ow  their  causes  by  laws  of  unerring  uniformity;  not  only, 
therefore,  u  tidology  a  science,  like  meteorology,  but  it  is,  what 
meteorology  perhi^  will  never  be,  a  science  largely  ayailable  in 

Sractice.  G^eneral  laws  may  be  laid  down  respecting  the  tides,  pre- 
ictions  may  be  founded  upon  those  laws,  ana  Uie  result  will  in  the 
main,  though  often  not  with  complete  accuracy,  correspond  to  the 
predictions. 

And  this  is  what  is  or  ought  to  be  meant  by  those  who  speak  of 
sciences  which  are  not  exoc^  sciences.  Astronomy  was  ooce  a  science, 
without  being  an  exact  science.  It  could  not  become  exact  until  not 
only  the  general  course  of  the  planetary  motions,  but  the  perturbations 
alsoi  were  accounted  for,  and  referred  to  their  causes.  It  has  now  be- 
come an  exact  science,  because  its  phenomena  have  been  brought  under 
laws  comprehending  ^e  whole  of  the  causes  by  which  the  phenomena 
are  influenced,  whemer  in  a  great  or  only  in  a  trifling  degree,  whether 
in  all  or  only  in  some  cases,  and  assi^ing  to  each  of  those  causes  the 
share  of  offect  which  really  belongs  to  it.  But  in  tidbk>gy  the  only  laws 
as  yet  accurately  ascertained,  are  those  of  the  causes  which  affect  the 
phenomenon  in  all  cases,  and  in  a  considerable  dpgree ;  while  others 
which  affect  it  in  some  cases  only,  or,  if  in  all,  only  in  a  slight  degree, 
have  not  yet  been  sufficiently  ascertained  and  studied  to  enable  us  to 
l^y  down  their  laws ;  still  less  to  deduce  the  completed  law  of  the  phe- 
nomenon, by  compounding  the  effects  of  the  greater  with  those  of  the 
minor  causes.  Tidology,  therefore,  is  not  yet  an  exact  science ;  not 
from  any  inhQreQt  incapacity  of  being  so»  but  from  the  difficult  of 
ascertaining  with  complete  precision  uie  real  derivative  unifbrauties. 
By  combimng,  however,  the  exact  laws  of  the  greater  causes,  and  of 
such  of  the  minor  ones  as  are  sufficiently  known,  with  such  empirical 
laws  or  such  approximate  generalizations  respecting  the  miscellaneous 
variations  as  can  be  obtained  by  specific  observation,  we  can  lay  down 
general  propositions  which  will  be  true  in  the  main,  and  upon  whidi, 
with  allowance  for  the  degree  of  their  probable  inaccuracy,  we  may 
safely  ground  our  expectations  and  our  conduct. 

§  2*  The  science  of  human  nature  is  of  this  descripdon.  It  fiills  far 
sh«irt  of  the  standard  of  exactness  now  realized  in  Astronomy ;  but 
there  is  no  reason  that  it  should  not  be  as  much  a  science  ss  Tidology 
IS,  or  as  Astronomy  was  when  its  calculadons  had  only  mastered  me 
main  phenomena,  but  not  the  perturbations. 
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The  pbenonena  with  whidi  thia  science  i»  cooven^nt  beiag  the 
'  thoughts,  feelings^  and  actions  of  human  beings,  it  would  have  attained 
libe  ideal  perfection  of  a  science  if  it  enabled  us  to  foretell  how  an  indi- 
yidual  would  tfainky  feel,  or  act»  throughout  Hfe,  with  the  same  certainty 
with  which  aatronomj  enables  us  to  predict  the  places  and  the  oecllIt•^ 
tions  of  the  heavenly  bodies.  It  needs  scarcely  be  stated  that  nothing 
fkpproaching  to  this  can  be  done.  The  actions  of  individuals  could  net 
be  predicted  with  scientific  accuracjr,  were  it  only  because  we  cannot 
Cbresee  the  whole  of  the  circumstances  in  which  those  mdividnals  wiU 
be  placed.  But  further,  even  in  anv  given  c<MBQbiQatLon  of  (present^t 
circumstances,  no  assertion,  which  is  Doth  jprecise  and  nniversdly  true^ 
can  be  made  respecting  the  manner  in  which  human  be]iigi>wi]lthii)JE« 
feel,  or  act.  This  is  not,  however,  because  efwer/;  person's  nuidea  of 
thinking,  feeling,  and  acting,  do  not  depend  upon  causes;  nor  can  we 
doubt  that  if,  in  the  case  ofanv  individual,  our  data  could  be  complete, 
we  even  now  know  enough  of  the  ultimate  laws  by  which  mental  phe- 
nomena are  determined  to  enable  us  to  predict  wiu  tolerable  certainty, 
if  not  with  perfect  precision,  what,  under  any  given  set  of  circumstances, 
his  conduct  or  sentiments  would  be.  But  the  impressions  and  actions 
of  human  beinjgs  are  not  solely  the  result  of  their  present  circumstances, 
but  the  joint  result  of  those  circnmstanees  and  of  the  characters  of  the 
individuals :  and  the  agencies  which  determine  human  character  are  so 
numerous  and  diversified  (nothing  which  has  happened  to  die  person 
throughout  life  being  without  its  portion  of  influance)ii  that  in  the  i|g- 
gregate  they  are  never  in  any  two  cases  exactly  similiar.  Hence,  even 
if  our  science  of  human  nature  were  theoretically  perfect,  that  is,  if  we 
could  calculate  any  character  as  we  can  calculate  the  orbit  of  any 
planet,  from  given  data;  stiD  as  the  data  are  never  all  given,  w>r  ever 

Srecisely  alike  in  different  cases,  we  could  neither  make  infallible  pre- 
ictions,  nor  lay  down  universal  propositions. 

Inasmuch,  however,  as  many  of  those  effects  which  it  is  ofmost  im- 
portance to  render  amenable  to  human  foresight  and  control,  are  de- 
termined, like  the  tides,  in  an  incomparably  greater  degree  by  general 
causes,  than  by  all  partial  causes  taken  togeUier  y  depending,  in  the  main 
on  those  circumstances  and  those  qualities  which  are  common  to  all 
mankind,  or  common  at  least  to  large  bodies  of  them,  and  only  in  a 
small  degree  on  the  idiosyncracies  of  organization  or  the  peculiar  his- 
tory of  individuab ;  it  is  e^ddently  jpossible,  with  regard  to  all  such 
effects,  to  make  predictions  which  will  almost  always  be  verified,  and 
general  piopositions  which  are  almost  always  true.  And  whenever  it 
IS  sufficient  to  know  how  the  great  majority  of  the  human  race,,  or  of 
some  nation  or  class  of  persons,  will  think,  feel,  and  act,  these  proposi- 
tions are  equivalent  to  universal  ones.  For  the  purposes  of  political 
and  social  science  this  is  sufficient.  As  we  formeny  remarked,*  an 
approximate  generalization  is  practically,  in  social  inquiries,  equivalent 
to  an  exact  one;  that  which  is  only  probable  when  asserted  of  human 
beings  taken  individually,  being  certain  when  affirmed  of  the  character 
and  collective  conduct  of  masses. 

It  is  no  disparagement,  therefore,  to  the  science  of  Human  Nature* 
that  those  of  its  general  propositions  wiiich  descend  sufficiently  into 
detail  to  serve  as  a  foundation  for  predicting  phenomena  in  the  con- , 
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crote,  nre  for  the  most  pait  only  approximately  trae.  But  in'order  to . 
ffire  a  genuinelj  scientific  character  to  the  study,  it  is  indispensable 
mat  theae  approximate  generalizations,  which  in  themselves  would 
amount  only  to  the  lowest  kind  of  empirical  laws,  should  be  connected 
deductively  vrith  the  laws  of  nature  fixnn  which  they  result ;  should  be 
resolved  into  the  properties  of  the  causes  on  which  die  phenomena 
depend.  In  other  wcnrds,  the  science  of  Human  Nature  may  be  said 
to  exist,  in  proportion  as  those  approximate  truths,  which  compose  a 
practical  knowledge  of  mankind,  can  be  exhibited  as  corollaries  from 
the  universal  laws  of  human  nature  on  which  thev  rest ;  whereby  the 
proper  limits  of  those  approximate  truths  would  be  shown,  and  we 
should  be  enabled  to  deduce  others  for  any  new  state  of  cuxnmistances, 
in  anticipation  of  specific  experience. 

The  proposition  now  stated  is  the  text  on  which  the  two  succeeding 
chapters  will  iumish  the  conoment. 


CHAPTER  IV. 

OF  THE  LAWS  OF  lONIX 


§  1.  What  the  Mind  is,  as  well  as  what  Matter  is,  or  any  other 
question  respecting  Things  in  themselves,  as  distinguished  from  their 
sensible  manifestations,  it  would  be  foreign  to  the  purposes  of  this 
Treatise  to  consider.  Here,  as  throughout  out  inquiry,  we  shall  keep 
clear  of  all  speculations  respecting  the  Mind's  own  nature,  and  shall 
understand  by  the  Laws  of  Mind,  tbose  of  mental  Phenomena;  of  the 
various  feelings  or  states  of  consciousness  of  sentient  beinfl;8.  These, 
according  to  the  classification  we  have  uniformly  followed,  consist  of 
Thoughts,'Emotions,  Volitions,  and  Sensations :  tbe  last  being  as  truly 
States  of  Mind  as  the  three  fbrmer.  It  is  usual  indeed  to  speak  of 
Sensations  as  states  of  bodv,  not.  of  mind.  But  thb  is  the  common 
confusion  of  giving  one  and  the  same  name  to  a  phenomenon  and  to 
the  proximate  cause  or  conditions  of  the  phenomenon.  The  immediate 
antecedent  of  a  Sensation  is  a  state  of  Body,  but  the  sensation  itself  is 
a  state  of  Mind.  If  die  word  Mind  means  anything,  it  means  that  which 
feels.  If  we  allow  ourselves  to  use  language  implying  that  the  Body 
feels,  there  is  no  reason  against  being  consistent  m  that  language,  and 
saymg  that  the  Body  also  thinks. 

The  phenomena  of  Mind,  then,  are  the  various  feelings  of  our 
nature,  both  those  called  physical,  and  those  peculiarly  designated  as 
Mental :  and  by  the  Laws  of  Mind,  I  mean  the  laws  according  to  which 
those  feelings  generate  one  another. 

§  2.  All  states  of  mind  are  immediately  caused  either  by  other  states 
of  mind,  or  by  states  of  body.  When  a  state  of  mind  is  produced  by 
a  state  of  mind,  I  call  the  law  concerned  in  the  case,  a  law  of  Mind. 
When  a  state  of  mind  is  produced  directly  by  a  state  of  body,  the  law 
is  a  law  of  Body,  and  belongs  to  physical  science. 

With  regard  to  those  states  of  mind  which  are  called  Sensations,  all 
are  agreed  that  these  have  for  their  immediate  antecedents,  atates  of 
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body.  ETeiy  senBation  bas  for  its  proximate  cause  some  affecdon  of 
the  portion  of  our  frame  called  the  nervous  system;  whether  this  affec- 
tion originate  in  the  action  of  some  external  object,  or  in  some  patho- 
logical condition  of  the  nervous  organization  itself.  The  lavra  of  this 
portion  of  our  nature — the  varietieB  of  our  sensations,  and  the  physi* 
cal  conditions  on  which  they  proximately  depend — ^manifestly  fall 
under  the  province  of  Physiology. 

Whether  toy  other  portion  of  our  mental  states  are  similarly  de- 
pendent on  physical  conditions,  is  one  of  those  scientific  questions 
respecting  human  nature  which  are  stffl  in  abeyance.  It  is  yet  unde- 
cided whether  our  thoughts,  emotions,  and  volitions  axe  generated 
through  the  intervention  of  material  mechanism ;  whether  we  have 
organs  of  thoug^ht  and  of  emotion,  in  the  same  sense  in  vdiich  we  have 
organs  of  sensation.  Many  eminent  physiolorists  hold  the  affirmativa 
These  contend,  that  a  thought  (for  example)  is  as  much  the  result  of 
nervous  agency,  as  a  sensation ;  that  some  particular  state  of  our  nervous 
system,  in  pamcular  of  that  central  portion  of  it  called  the  brain,  invaria- 
bly preceaes,  and  is  presupposed  by,  every  state  of  our  consciousness. 
According  to  this  theory,  one  state  of  mind  is  never  really  produced  by 
another:  all  are  produced  by  states  of  body.  When  one  thought  seems  to 
call  up  another  by  association,  it  u  not  really  a  thought  which  recalls  a 
thougnt ;  the  association  did  not  exist  between  the  two  thoughts,  but 
between  the  two  states  of  the  brain  or  nerves  which  preceded  the 
thoughts ;  one  of  those  states  recalb  the  other,  each  being  attended,  in 
its  passage,  by  the  particular  mental  state  which  is  consequent  upon  it. 
On  this  theory,  the  uniformities  of  succession  among  states  ot  mind 
would  be  mere  derivative  uniformities,  resulting  from  the  laws  of  suc- 
cession of  the  bodily  states  which  cause  them.  There  would  be  no 
original  mental  laws,  no  Laws  of  Mind  in  the  sense  in  which  I  use  the 
term,  at  all ;  but  Mental  Science  would  be  a  mere  branch,  thou^  the 
highest  and  most  recondite  branch,  of  the  Science  of  Physiology. 
This  is  what  M.  Cerate  must  be  understood  to  mean,  when  he  claims 
the  scientific  cognizance  of  moral  and  intellectual  phenomena  exclu- 
sively for  physiologists ;  and  not  only  denies  to  Psytsholo^y,  or  Mentol 
Philosophy  properly  so  called,  the  character  of  a  science,  out  places  it, 
in  the  diimerical  nature  of  its  objects  and  pretensions,  almost  on  a  par 
virith  Astrology. 

But,  after  all  has  been  said  which  can  be  said,  it  remains  incontest- 
able by  M.  Comte  and  by  all  others,  that  there  do  exist  uniformities  of 
succession  among  states  of  mind,  and  that  these  can  be  ascertained  by 
observation  and  experiment.  Moreover,  even  if  it  were  rendered  fiir 
more  certain  than  1  believe  it  as  yet  to  be,  that  every  mental  state  has 
a  nervous  state  for  its  immediate  antecedent  and  proximate  cause ;  ^et 
every  one  must  admit  that  we  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  states ;  we  know  not,  npr  can  hope  to  know,  in  what 
respect  one  of  them  differs  from  another;  and  our  only  mode  of  study- 
ing their  successions  or  coexistences  must  be  by  observing  the  succes- 
sions and  coexistences  of  the  mental  states  of  which  they  are  supposed 
.  to  be  the  generators  or  causes.  The  successions,  therefore,  which  ob- 
tain among  mental  phenomena,  do  not  admit  of  being  deduced  from 
the  physiolo^cal  laws  of  our  nervous  organization;  and^  all  real 
knowledge  of  them  must  continue,  for  a  long  time  at  least,  if  not  for 
ever,  to  be  sought  in  die  direct  study,  by  observation  and  experiment, 
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of  the  mvqUi.  wcceesionA  tliaii»BdTe&  Sinc^  ilusidEme  die  ocder  of  oi 
nteBtal  phenoowiia  must  be  ^udie4.  '^  thoB^  phenomena,  and  bu'& 
£b]xed  £nom  the  l«i/^«  o£  iu^y  pbeiioneQa  mor^  general*  there  is  t  «&• 
tiQCt  and  separate  Science  of  Mind,  Tbe  xelatioiD^,  mdeed*  of  tiat 
cuiei^a  to  ^^  Scifmce  of  PhyBiploay  muK  never  be  oTexlooked  or  » 
dervalued.  It  zoiwt  by  no  means  be  foi^gottenL  tbat  the  laws  of  mi 
may  be  derivative  laws  resulting  from  la^a  of  aoimal  life,  and  tbi 
iheu:  t^tb,  tbiereforo,  majr  ultimately  depend  lUMoj^y^ucal  cooditioK; 
and  tb^e  influence  of  pbyaiolpgiciM  sitaties  or  pny^ological  cbaoges  a 
altering  or  counteracting  tb^  inental  succmions,  is.  oii^  p£  die  oioit 
ipaportant  (^par^enta  of  psycWogu^  Btudy, 

$  3^  Th^aiibjeci^y.  then,  of  Psycbplpg]^,  ia  ike,  mufonnitiiaa.  qiwxmr 
^fi,  the  ia^  >^be|faer  ultimate,  or  denvagtive^  accordiafl^  to  wbicb  m 
mental  state  succeeds  anotber;  is  caused  by»  or  at  the  least,  is  casad 
%Q  &II01V9  another.  Of  these  hiW,  some  are  general,  otheia  mn 
special.    The  following  are  example^  of  the  most  general  laws. 

First :  Whenever  any  state  of  consciousne^  has  once  been  ei^dtej 
m  us,  no  matter  by  what  cause  ;  an  inferior  degree  of  the  same  ^stcot 
consciousness*  a  at^te  of  consciousness  resembling  the  former  bat 

Sferlor  in  intensity,  is  capable  of  being  reproduced  in  w,  wiilunt 
e  piijesence  of  any  sucbcause  as  excited  it  at  fixat  Thua,  if  we  hm 
pnce  seen  or  touched  an  object,  we  can  afterwards  think  of  the  object 
although  it  be  absent  from  our  sight  or  fit)m  our  touch.  If  we  lian 
b^en  joyful,  or  grieved  at  some  event,  we  can  think  ol^  or  xemeniber, 
our  pa^  joy  or  grie(  although  no  new  event  of  a  happy  or  a  pabfiz] 
i^ure  baa  taJken  place.  When  a  poet  has  put  together  a  men&p}  pio 
pipe  of  an  imsigiQi^  ol^ect,  a  Castle  of  Indolence,  a  Una,  or  a  Jimot, 
be  can  i^rw^rds  think  of  the  ideal  object  be  has  created,  without  ao| 
^esb  act  of  intpUecti^al  combination.  This  law  is  expcesaed  by  sajing, 
i|i,the  language  of  Hume,  that  every  mental  impression  haf  its  itJtfr 

Secondly :  These  I4efis,  or  secondary  mental  states,  are  excited  tar 
Wr  impresflions,  or  by  other  ideas,  according  to  certain  laws  w™» 
am  called  l«a\ya  of  Association.  Of  these  laws  the  first  is,  that  simi- 
lar, ideas  te^d  to  excite  one  another*  The  second  is,  that  when  tvo 
impressions  have  been  frecjuently  experienced  (or  even  thought  of) 
eitner  simultaneously  or  in  immediate  succession,  then  whenerei 
either. of  these  impressions  or  the  idea  of  it  recurs,  it  tends  to  excite 
t)be  idea,  of  the  other.  The  third  law  ib,  that  greater  intensity,  in  eitker 
or  both  of  the  ii^res^iona,  is  equivalent,  in  rendering  them  excitaWe 
by  <me  another,  to  a  greater  frequency  of  conjunction.  These  are  the 
laws  of  Ideas :  upop  which  I  shall  not  enlax^  in  this  place,  but 
Wi^i:  the  reader  to  works  professedly  psychological,  in  particular  to 
JIc;  Miirs  Amiytit  of  the  Fhenom^  (fftkt  Human  Mind,  where  the 
principsd  laws  of  association,  both  in  themselves  and  in  many  of  their 
ap^iicatioxutj  are  copiously  exemplified,  and  with  a  masterly  hand. 

These  simple  or  elementary  Laws  of  Mind  have  long  been  ssoer* 
\sitifii  by  tha  ordi^iary  methods  of  experimental  inquiry ;  nor  couU 
they,  have  been  ascertained  iu  any  other  manner.  But  ^  certain  nuni' 
^er  of  elemental^  laws  having  thus  been,  obtained,  it  is  a  &ir  subject 
jxf  scientific  inqtury  how  fax  those  laws  ca^  be  made  to  go  in  expW' 
ifiig  the  actual  phenomena.  It  is  obvious  that  comjlex  la.wa  of  thougbt 
and  feeling  noj(  only  may,  but  must,  be  g^ieratedfironi  ^eae  sifflpb 
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^         ImwB.    AAdillftMlito  VMiidlLld^  dMit  A«  diusd  i^  nbt  always  one  of 
^r.  Cotn|KMnciott  df  Oiitifles!  %li^  elR»ct  df  toticurrteg  catiMi  is  nbt  always 

^*;  praoftdythetuBi  elf  th»  effe<^  of  tiKiM  c«t]»«  when  separate,  nor  even 

".r  mSmwfn  «n  efl^  ^  tiife  sAnie  kind  ynfBi  ihtin.    ReTerting  to  the  dig* 

/"  tinctton  wfaicli  ece«{rie&  6e  prominent  a  pfoee  In  the  theory  of  indtic- 

; '  tioii ;  itie  IftWB  of  the  phenomena  of  Mhd  are  aomethn'es  toalogous  to 

'T';  teechioiicilv  bnt  ^ineatbee  id^b  to  chemical  law^.    When  many  im- 

"^  preflskMifl  or  ide<&ii  ate  opei'eAhx^  in  lJh6  miiid  together,  there  sometimeii 

•^^  takes  jikiee  a  pi^oeeM  of  ai  amlilar  kxnd  to  cheitircal  eotabination. 

^'  Whdn  imfyreMnons  haire  been  #b  aft^  expeiiehc^  iii  eonjunctioil,  that 

each  ef  tliem  caUn  up  readily  ittd  iitotJKMafiebu%  the  ideas  of  the  whole 
group)  those  ide«S  iMsetimee  tn^t  afad  toldesce  into  ohe  toother,  and 
^  ^fp^o  nee  heversl  idetti  hut  one ;  hd  i&e  s^me  inamier  8(s  When  the 

sere*  priMalttie  ecrfbirlr  iM  preMm^d  tfo  ifa&  eye  m  tapid  siiccresKibn, 
^^  tM  seniMidn  ^rodneed  is  tfant  of  iftiitb:    But  as  hi  this  la^  ctee  it  is 

-  -  cemeot  h>  si^y  thut  the  seven  cdToril  VHien  they  hipidly  ^oIUw  one 

-^  imaisbt  gemratt  White,  h^t  liM  ihkt  tKey  Btetttltlljr  ure  White;  so  it 

^  appears  to  fne  Miirt  the  CeftifileA  Ideit,  fbAtibd  hf  the  hlebdmg  together 

2  ef  seteril  siilipler  ones,  should,  When  ifc  i¥»Ily  ttppea^  shnp^,  (that  is 

c  iriien  ihe  iMpitam  ^kttrMHts  il$«^  ftcit  corisdoilslt  disttocfuisfaabld  in  it,) 

:i  Im  sdd  to  nMtJhoMi  or  be  f^tfM'dteS  by,  the  ^linplb  idedS,  not  to  eoH- 

JUS  of  thew.    Olu-  iddi  ^1^  orange  r^itfiy  i^^jriM  of  the  shnple  ideai^ 
ef  « tseiuau  ooloh  4  o^ttitifl  f#rtti;  4  ee^tfldii  taste  iM  ^thell,  Arc,  be- 
cause we  can  by  interrogating  our  eonscfonsnes^,  petteite  aD  these  ele* 
rs  ineBts  in  the  ide«u    tiut  We  cAttriot  ^^reeft^,  hi  ^  apiMdrently  simple  a 

;j.  fcdi^  M  ohb  p^rdiE^tieii  tif  th«  sliape  df  kH  bbjl^et  bt  thfe  ^e,  all  that 

;S  ttttki^e  of  iclestf  derived  froth  other  ten^esj  Widiont  Which  it  is  well 

aseertftiiied  liM  no  sueh  tisnal  p^entefidon  woidd  ei/tt  fidve  had  exist- 
X  enoe ;  ner,  in  <mr  ide*  df  S^ttensioh,  6an  w6  dSscovei*  tftolEte  elementary 

Ideas  of  resisttttice,  derlt^d  froni  etii^  muscular  fritme,  hi  which  Dn 
Brown  hes  raiMlered  it  highly  prbbdlilfe  that  the  hieii  origih&tes.  These 
ihefefare  ai«  eases  of  tnentsl  chethistry :  iii  Winch  h  is  proper  to  say- 
tint  flw  simple  Mens  generate,  rstcher  than  Attt  iM^  cdihpose,  the  com- 
plex etibft, 

With  tespcM  to  dB  the  odiet*  censiitbreht^  df  ^M  Mai,  its  belieft, 
its  aosiftlser  eonoeptiOfis,  ifes  seMiMcttts,  eittotiott^i  tod  VtAitions ;  there 
Are  some  (ainon#  #hohi  ire)  Hsi^ley,  iM  the  androt  of  the  Aiudym) 
who  tinttk  dmt  ^  whc/le  of  the^  ta-cf  genersttefd  irdtti  simple  ideas  of 
souiiatioiij  by  A  chemisti'y  shnikfr  to  liiat  which  W^  Mkv^id  just  exeinpU* 
ied«  i  am  tihable  M  satisfy  ihyiself  thtt  tins  ^onciutif on  is,  iU  the  pres- 
et state  of  ouf  knowledge,  fiBly  i«Me  oiit  In  nnlriy  c^dibs  I  cannot 
eteit  perceive;  that  the  liii^  of  srghnleiit  adopted  h^  ixiub^  titedency 
fie  eMmbMi  \^  The  philosophers  to  vf^ni  I  hkit  i^ihrr&d  have,  in- 
deed, eoBchttively  l^wn  thilt  the^  ik  iuch  t  iMkt^  tuif  in^itt^  chemis- 
try; thitt  Ae  hetefo^h^oM  niaftiir^  df  a  ft^Hn^,  A,  botisidered  in 
relation  to  B  ftnd  C,-  is  M  conclusive  arjtUnietit  t^xak  its  being  gener- 
siad  from  fi  ftnd  O:  HAirihg:  pfoiN^d  fliis,  tiiey  pf6c^d  ia  show,  diat 
whei^e  A  is  ibimd,  B  yid  C  Were,  o^  n^  Mv^  fiebii,  breSent,  snd  why 
therefore,  the/suy^  i^Uld  hdt  A  hftte  been  ^her^eted  frbm  B  and  C  t 
Bttt  e^n  if  this  etidence  wet^  e«fHcfd  too  dM  hi^hert  decree  of  com- 
pleteness which  it  admits  of;  if  it  were  shown  that  certsm  gronps  of' 
associated  ideas  not  only  might  have  been,  but  actually  were,  present 
Wheaecver  die  move  reeoncKte  mentill  Ib^kng  was  etpetiented ;  this 
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would  amount  only  to  the  Method  of  AgreemeDt,  and  could  not  prora 
causation  until  confinned  by  the  more  conclusive  evidence  of  the 
Method  of  Difference.  If  the  question  be  whether  Belief  is  a  mere 
case  of  close  association  of  ideas,  it  would  be  necessary  to  examine 
experimentally  if  it  be  true  that  an^  ideas  whatever,  provided  they  are 
associated  together  with  the  requured  degree  of  closenees,  are  suffi- 
cient to  give  rise  to  belief.  If  the  inqnixy  be  into  the  origin  of  moral 
feelings,  the  feelings  for  example  of  moral  reprobation,  the  first  step 
must  be  to  compare  all  the  vaneties  of  actions  or  states  of  mind  whi^ 
are  ever  morally  distqpproved,  and  see  whether  in  all  these  oases  it  can 
be  shown  that  me  action  or  state  of  mind  had  become  connected  by 
association,  in  the  disapproving  mind,  with  some  paxticular  class  of 
hateful  or  disgusting  ideas ;  and  the  method  employed  is,  thus  far,  that 
of  Agreement.  But  this  is  not  enough.  Supposing  this  proved,  we 
must  try  furdier,  by  the  Method  of  Dmerenoe,  whether  this  particular 
kind  of  hateful  or  disgusting  ideas,  when  it  becomes  associated  with  an 
action  previously  indifferent,  will  render  that  action  a  subject  of  mora) 
disapproval.  Iz  this  question  can  be  answered  in  the  afi&mative,  it  is 
diown  to  be  a  law  of  the  human  mind,  that  an  association  of  that  par- 
ticular description  b  the  j^nerating  cause  of  moral  reprobation.  But 
these  experiments  have  either  never  been  tried,  or  never  with  the  de- 
gree of  precision  indispensable  for  conclusiveness ;  and,  considering 
the  difficulty  of  accurate  experimentation  upon  the  human  mind,  it  wiU 
probablv  be  long  before  they  are  so. 

It  is  mrther  to  be  remembered,  that  even  if  all  which  this  theory  of 
mental  phenomena  contends  for  could  be  proved,  we  should  not  be  the 
more  enabled  to  resolve  the  laws  of  the  more  complex  feelings  into 
those  of  the  simpler  ones.  The  generation  of  one  class  of  mental 
phenomena  from  another,  whenever  it  can  be  made  out,  is  a  highly 
interesting  fact  in  psychological  chemistry ;  but  it  no  more  supersedes 
the  necessity  of  an  experimental  study  of  the  generated  phenomenon, 
than  a  knowledge  of  me  properties  of  oxygen  and  sulphur  enables  us 
to  deduce  those  of  sulphuric  acid  without  specific  observation  and  ex- 
periment Whatever,  therefore,  may  be  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judgments,  our  desires,  or  our  volitions, 
from  simpler  mental  phenomena,  it  is  not  the  less  imperative  to  ascer- 
tain the  sequences  of  the  complex  phenomena  themselves,  by  special 
>tudy  in  conformity  to  the  canons  of  Induction.  Thus,  in  respect  of 
Belief^  the  psycholoffist  will  always  have  to  inquire,-  what  behefs  we 
have  intuitively,  and  according  to  what  laws  one  belief  produces 
another ;  what  are  the  laws  in  virtue  of  which  one  thing  is  recognized 
hj  the  mind,  either  rightly  or  erroneously,  as  evidence  of  another 
thing.  In  regard  to  Desire,  he  will  examine  what  objects  we  desire 
naturally,  and  by  what  causes  we  are  made  to  desire  things  orisrinally 
indifferent  or  even  disagreeable  to  us;  and  so  forth.  It  may  be  re- 
marked, that  the  seneral  laws  of  association  prevail  among  these  more 
intricate  states  of  mind,  in  the  same  manner  as  among  the  simpler 
ones.  A  desire,  an  emotion,  an  idea  of  the  higher  order  of  abstrao* 
tion,  even  our  judgments  and  volitions  when  they  have  betome  habitiial, 
are  called  up  by  association,  according  to  precisely  the  same  laws  as 
our  simple  ioeas. 

§  4.  In  the  course  of  these  inquiries  it  will  be  natural  and  necessary 
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to  examme,  how  tkc  the  piodvctioii  of  one  state  of  mind  by  another  is 
influenced  by  any  aseignaole  state  of  body.  The  commonest  dbserva* 
tion  shows  that  J^erent  minds  are  susceptible  in  very  different  degrees 
to  the  action  of  the  same  psychological  causes.  The  idea,  for  example, 
of  a  given  desirable  object,  will  excite  in  diflferent  mmds  very  different 
degrees  of  intennty  of  desire.  The  same  subject  of  meditation,  pie- 
sented  to  different  minds,  will  excite  in  them  very  unequal  degrees  of 
intellectual  action.  These  differences  of  mental  susceptibility  in  dif- 
ferent individuals  may  be,^«<,  original  and  ultimate  facts,  or,  secondly, 
they  may  be  consequences  of  the  previous  mental  hbtory  of  those  in- 
dividuals, or,  thirdly  and  lastly,  they  may  depend  upon  varieties  of 
physical  organization.  That  the  preidous  mental  history  of  the  indi- 
viduals must  have  some  share  in  producing  or  in  modifying  the  whole 
of  dieir  present  mental  character,  is  an  inevitable  consequence  of  the 
laws  of  mind ;  but  that  differences  of  bodily  structure  also  cooperate, 
is  the  asseitt(«  not  only  of  phrenologists,  but,  to  a  greater  or  less 
extent,  of  all  pl^siologists  who  lay  any  stress  upon  the  magnitude  of 
the  hraaispheres  of  the  brain,  indicated  by  die  &cial  angle,  as  a  meas- 
ure of  natural  intelligence,  or  upon  temperament  as  a  source  of 
moral  and  emotional  peculiarities. 

What  jportion  of  thesia  assertions  the  physiologica]  school  of  psychol- 
ogists, whether  phrenologists  or  otherwise,  have  either  succeeded  in 
establishing,  or  shown  ground  for  supposing  it  possible  to  establish 
hereafter,  I  would  not  undertake  to  say.  I^r  do  I  believe  that  the 
inquiry  will  be  brou§^t  to  a  satisfactcoy  issue,  while  it  is  abandoned, 
as  unfortunately  it  has  hitherto  been,  to  physiologists  who  have  no 
adequate  knowledge  of  mental  laws,  or  psychologists  who  have  no 
sufficient  a^uaintance  with  physiology. 

It  is  certain  that  the  natural  differences  which  really  exist  in  the 
mental  predispositions  or  susceptibilities  of  different  persons,  are  often 
not  unconnected  with  diversities  in  their  organic  constitution.  But  it 
does  not  therefore  fellow  that  these  organic  differences  must  in  all 
cases  iii^uenoe  the  mental  phenomena  directly  and  immediately.  They 
may  often  affect  them  through  the  medium  of  thieir  psychological 
causes.  For  example,  the  idea  of  some  particular  pleasure  may  excite 
in  different  persons,  even  independently  of  habit  or  education,  verr 
different  strengths  of  desire,  and  this  may  be  the  effect  of  their  dif- 
ferent degrees  cm:  kinds  of  nervous  susceptibiKty ;  but  these  organic 
differences,  we  must  remember,  will  render  the  pleasuraUe  sensation 
itself  more  intense  in  one  of  these  persons  than  in  the  other ;  so  that 
the  idea  of  the  pleasure  will  also  he  an  intenser  feeHng,  and  will,  by 
the  operation  of  mere  mental  laws,  excite  an  intenser  desire,  without 
its  being  necessary  to  suppose  that  the  desire  itself  is  directly  influ- 
enced by  the  physical  peciuiarity.  As  in  this,  so  in  many  cases,  such 
differences  in  the  kind  or  in  the  intensity  of  the  physical  sensations  as 
must  necessarily  result  fiK>ra  diffisrences  of  bodily  organization,  will  of 
themselves  account  for  many  differences  not  only  in  the  degree,  but 
even  in  the  kind,  of  the  other  mentalphenomena.  So  true  is  this,  that 
even  different  qualUiet  of  mind,  dffierent  types  of  mental  character, 
will  naturally  be  produced  by  mere  differences  of  intensity  in  the  sen<* 
sations  generally.  This  trum  is  so  well  exemplified,  and  in  so  short  a 
compass,  in  a  very  able  essay  on  Dr.  Priestley,  mentioned  in*  a  former 
chapter,  that  I  think  it  right  to  quote  the  passage  :-^ 
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'«The  BenflttioM  wUch  fom  die  fJclneuto  of  all  knowMn^  sEre 
received  eitfaor  liqiiiktTieouflly  or  evceeMifely ;  when  sefWBl  are 
received  BimnltfiBeovdy,  aa  tihie  aaMll,  the  teace,  the  color,  the  fcmxi, 
ke^  of  a  fruit,  their  Maociatioo  together  coMtkutea  our  idea  of  an 
dijea;  when  received  nieoeMiTely,  their  asKMnatioa  makea  up  the 
idea  of  an  ewetit,  Anvthing,  then,  whidi  &vors  the  ataoctatkmt  of 
ayochronoiu  ideas,  will  tend  to  produce  a  knowledge  of  objects,  a 
perception  of  qualities;  while  anything  which  &von  associadon  in  the 
eucceasive  oi^r,  will  tend  to  produce  a  knowledge  of  eTenia,  of  the 
order  of  occurrences,  and  of  the  connesion  of  cause  and  effect:  in 
other  words,  in  the  one  case  a  pereeptrre  mind,  wi^  a  diacriminadve 
fteling  of  the  pleasurable  and  painful  properties  of  things, «  sense  of 
the  grand  and  the  beautiAil,  wdl  be  the  result :  in  the  other,  a  mmd 
AttentiYe  to  the  movements  and  phenomoia,  a  ratiocinadve  and  philo* 
sophic  intellect  Now  it  is  an  aeknowiedgad  prinaple,  that  all  sensa- 
tions experienced  during  the  raeaenee  of  any  vivid  imptessicn,  become 
fltronffly  associated  with  It,  and  with  eadi  othier;  and  does  it  not  follow, 
that  me  synchronous  fedings  of  a  aensitive  conedtation  («•«.  the  one 
which  has  vivid  impressions)  wrill  be  more  intimasaly  tileiided  than  in 
a  differently  formed  mind  ?  If  this  suggestion  has  any  foundation  in 
truth,  it  leads  to  an  iaforence  not  unimportant;  diat  whara  naturo  has 
endowed  an  individual  with  great  original  snsoeptibility,  he  wffl  probs)* 
bly  be  distinfluished  by  fondness  for  natusal  history,  a  refid»  for  the 
beautiful  ana  great,  and  moral  enthusiasm;  whero  there  is  hut  a 
mediocri^  of  sensibility,  a  love  of  science,  of  abstract  truth,  vrith  a 
deficiency  of  taste  and  of  fervor,  is  likely  to  be  the  resuif  • 

We  see  from  this  oKample,  that  when  the  general  laws  of  mind  are 
more  accurately  known,  and  above  aU*  moro  skillfiiily  applied  to  the 
detailed  explanation  of  mental  peculiarities,  they  vriU  account  for  many 
moro  of  those  peculiarities  ihan  is  ordinarily  siropoaed.  I  by  no  mesne 
seek  to  imply  from  this  that  they  will  account  for  aH  ;  but  that  which 
remains  to  oe  otherwise  accounted  for  Is  merely  a-residual  phenomenon  f 
and  the  amount  of  the  residue  can  only  be  determined  by  penons  alroady 
familiar  with  the  explanation  of  phenomena  by  psychological  laws. 

On  the  other  hand,  it  is  equally  clear  that  when  physiologists,  taking 
into  account  the  whole  animal  creation,  atDempt,  by  a  judicioMs  appB- 
cation  of  the  Method  of  Concomitant  Variations,  grounded  chiefly  on 
extrome  cases,  to  establish  a  connexion  between  the  strenoth  of  differ- 
ent mental  propensities  or  capacities  and  the  pvopoitioiiaf  or  absolute 
magnitudes  of  different  rogions  of  the  brahi ;  the  evideBces  which  are 
or  may  be  produced  in  sum)ort  <tf  this  ptetension,  eught  to  be  taken 
into  serious  consideration  by  psychologistB.  Nor  will  diis  part  of  the 
science  of  mind  be  ever  cleared  up,  ttntil  those  evidences  ahall  be  not 
only  sifted  and  analyzed,  hot,  when  neceasarv^  added  to  and  completed, 
hj  persons  sufficiently  versed  in  psychological  laws  to  be  capable  of 
discriminating  how  mudi  of  each  phenomenon  such  laws  will  suttee  to 
explain. 

Even  admitting  the  influence  of  oerobral  oonfetmation  to  be  as  great 
as  is  contended  for,  it  would  still  be  a  question  how  far  the  cerebral 
development  determined  the  propensity  itself  and  how  for  it  only  acted 
by  modifying  the  iiaturo  ana  degree  of  the  sensations  en  which  the 
propensity  may  be  psychobgically  dependent  And  it  is  certain  th«t, 
m  human  beings  at  least,  dmerences  m  education  and  in  outward  cir* 
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oiaMsrtaaces,  togeAer  witli  pliysicftl  iMbretocefi  itt  tli6  fiensc^onA  ptodtt* 
c^  in  different  iiidivifdttab  by  th^  s^mie  extetnal  0f  internal  Cftuse,  ttfd 
Citable  of  aocoundng  f^r  tei  &r  greater  portioii  of  dmractef  then  li 
suppoBod  isven  by  the  mobt  modetate  phrenologists.  There  ftre,  how- 
era:,  many  mental  ^tA  tf4iieh  do  not  i^eem  to  adlnit  of  this  mode  of 
explanation.  Snoh^  to  take  the  sttDogest  case,  are  the  yarious  instincts 
of  animals,  the  pordon  of  hnmen  nature  which  corresponds  to  those 
instinets.  No  mode  has  been  sugcrested,  even  by  way  of  hypothesis, 
in  which  these  can  reoeive  any  sansftustory,  or  even  plausiMe,  expla* 
nstion  from  psychdlogieal  causes  alone ;  and  they  may  probably  be 
fimnd  to  ha^e  as  positive,  and  even  perhaps  as  direct  and  immediate,  & 
oonraexion  with  paysioal  conditions  of  the  brain  and  nerves,  as  any  of 
our  mere  sensations  hav6. 

How  mnoh  fimker  i^is  retnark  might  be  e^ctefided,  I  do  not  pretend 
to  determine*  My  object  is  not  to  establish  l3ie  doctrines,  but  to  dis« 
criminate  die  tme  Method,  of  mental  science ;  kbi  this^  so  far  as 
regards  the  establishment  of  the  general  and  elemetitary  laws,  may  he 
Qoniidared  to  be  sufficiently  accomplished. 


or  vmoumt,  on  ttnt  scieNCB  op  tbk  totMAnos  at  cHARAcnKS. 

§  1.  Tn  Laws  of  Mind^  as  charactefriEed  in  the  ^ceding  chapter, 
ooostkute  the  universal  or  abstract  portfon  of  the  philosophy  of  human 
nature ;  and  all  the  various  truths  of  common  experience,  constituting 
a  practical  knowledge  of  mankind,  must,  to  the  extent  to  which  they 
are  truths,  be  results  or  oonsequenoss  of  these.  Bach  ^miliar  mastims, 
when  eolleoted  d  posteriori  from  observation  of  Hfe,  occupy  among  the 
truths  of  die  scienee  the  place  of  vHiat^  in  our  analysis  of  Induction, 
have  so  often  been  spoken  of  under  the  title  of  Empirical  Laws; 

An  Empirical  Law  (it  will  be  remembejred)  is  an  uniformity,  Whether 
of  successum  or  of  coexistence,  which  holds  tnte  in  all  instances  within 
our  limits  of  observation,  but  is  not  of  a  nature  to  afford  any  assnratieer 
that  it  would  hold  beyond  those  limits ;  either  because  the  conseouent 
is  not  really  the  efieot  of  the  antecedent^  but  forms  part  aloncf  with  it 
of  a  chain  of  effects,  flowing  firom  prior  canses  not  yet  asoertamed ;  or 
because  diere  is  ground  to  believe  that  the  sequence  (though  a  case  dt 
GttusatioD)  is  resolvable  into  simpler  sciences,  and,  depending  there«> 
fore  upon  a  concurrence  of  sevml  natural  agendes^  is  exposed  to  an 
unicnown  multitude  of  possibOities  of  countsraction.  In  other  words, 
an  empirical  law  is  a  generalization,  of  which,  not  eontebt  with  finding 
it  truA,  we  are  obHgea  to  ask^  why  is  it  true  I  knowing  that  its  truth  is 
not  absoliite,  but  depends  upon  some  more  geneial  conditions,  and  that 
it  can  only  be  relied  on  in  so  &r  as  there  te  groond  of  assurance  thai 
those  couditionB  are  rsaliased. 

Now,  the  observations  concemiMe  traman  aiyrs  collected  from  ciom« 

mon  experience,  are  prsoiaelv  of  tMS  nature.    Even  if  ihey  were  unt-< 

versally  and  exacdy  tru^  witfahi  die  bounds  of  experience,  which  they 

never  are,  still  they  are  not  dM  ultimate  lawn  of  bumnn  action ;  they 
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are  not  the  principles  of  human  nature,  but  results  of  those  prixici|to 
under  the  circumstances  in  which  mankind  have  happened  to  be  placed. 
When  the  Psalmist  **  said  in  his  wrath  that  all  men  are  Uan,"  be  enun- 
ciated what  in  some  ages  and  countries  is  borne  out  by  ample  experi* 
ence;  but  it  is  not  a  law  of  man's  nature  to  lie ;  though  it  is  one  c^  the 
consequences  of  the  laws  of  his  nature,  that  the  habit  of  lying  is  neatly 
universal  when  certain  external  circumstances  exist  universally,  eepe- 
cially  circumstances  productive  of  habitual  distrust  and  fear.  When 
the  character  of  the  old  is  asserted  to  be  cautious,  and  of  the  young 
impetuous,  this,  again,  is  but  an  empirical  law;  for  it  is  not  because  d[ 
their  youth  that  the  younff  are  impetuous,  nor  because  of  their  age  that 
the  old  are  cautious.  It  is  because  the  old,  during  their  many  yeara  of 
life,  have  generally  had  much  experience  of  its  various  evils,  and  having 
suffered  or  seen  others  suffer  much  £rom  incautious  exj^ure  to  them, 
have  acquired  associations  favorable  to  circumspection:  while  die 
young,  as  well  fix>m  the  absence  of  similar  experience  as  from  the 
greater  strength  of  the  inclinations  which  tempt  them  into  danger, 
expose  themselves  to  it  more  readily.  Here,  then,  is  the  eaoplanaiwm 
of  the  empirical  law ;  here  are  the  conditions  which  ultimately  deter- 
mine whether  the  law  holds  good  or  not  If  an  old  man  has  not  been 
oftener  than  most  young  men  in  contact  with  danger  and  difficulty,  he 
will  be  equally  incautious :  if  a  youth  has  not  stronger  passions  than  an 
old  man,  he  probably  will  be  as  little  enterprising.  The  empirical  law 
derives  whatever  truth  it  has,  from  the  causal  laws  of  which  it  is  a 
consequence.  If  we  know  those  laws,  we  know  what  are  the  limits  to 
the  derivative  law :  while,  if  we  have  not  yet  accounted  for  the  empir- 
ical law — ^if  it  rests  only  upon  .observation — ^there  is  no  safety  in  apply- 
ing it  fer  beyond  the  limits  of  time,  place,  and  circumstance,  in  which 
the  observations  were  made. 

The  really  scientific  truths,  then,  are  not  these  empirical  laws,  but 
the  causal  laws  which  explain  them.  The  empirical  laws  of  diose 
phenomena  which  depend  on  known  causes,  and  of  which  a  general 
theory  can  therefore  be  constructed,  have,  whatever  may  be  their 
value  in  practice,  no  other  function  in  science  than  that  of  verifying 
the  conclusions  of  theory.  Sdll  more  must  this  be  the  case  when  most 
of  the  empirical  laws  amount,  even  within  the  limits  of  observatioii, 
only  to  approximate  generalizations. 

§  2.  This  however  is  not,  so  much  as  is  sometimes  supposed,  a  pe« 
cttliarity  of  the  sciences  called  moral.  It  is  only  in  Uie  simpleA 
branches  of  science  that  empirical  laws  are  ever  exactly  true ;  and 
not  always  in  those.  Astronomy,  for  example,  is  the  simplest  of  all 
the  sciences  which  explain,  in  tke  concrete,  die  actual  course  of  natu- 
ral events.  The  causes,  or  forces,  on  which  astronomical  phenomena 
depend,  are  fewer  in  number  than  those  which  determine  any  other  of 
the  great  phenomena  of  nature.  Accordingly,  as  each  effect  results 
from  the  conflict  of  but  few  causes,  a  great  degree  of  regularity  and 
uniformity  might  be  expected  to  exist  among  the  effects ;  and  such  is 
f  eally  the  case :  they  have  a  fixed  order,  and  return  in  cycles.  Bat 
propositions  which  should  express,  with  absolute  correctness,  aO  the 
successive  posidons  of  a  planet  undl  the  cycle  is  completed,  would  be 
of  almost  unmanageable  complexity,  and  could  be  obtained  firom  the- 
ory alone.     The  generalizadons  which  can  be  collected  on  the  subject 
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from  direct  olwerfatioiit  even  such  as  Kepler's  law,  are  mere  approac- 
imadons:  the  planets,  owing  to  their  perturbations  by  one  another,  do 
not  move  in  exact  ellipses.  Thus,  even  in  astronomy,  perfect  exact- 
ness in  the  mere  empirical  laws  is  not  to  be  looked  for ;  much  less, 
then,  in  more  complex  subjects  of  inquiry. 

The  same  example  showa  how  little  can  be  inferred  against  the 
universality  or  even  the  simplicity  of  the  ultimate  laws,  from  the  im- 
possibility of  establishing  any  but  approximate  empirical  laws  of  the 
effects.  The  laws  of  causation  according  to  which  a  class  of  phenom- 
ena are  produced  may  be  very  few  and  simple,  and  yet  the  effects 
themselves  may  be  so  various  and  complicated  that  it  shall  be  impossi- 
ble to  trace  any  regularity  whatever,  extending  completely  through 
them.  For  the  phenomena  in  question  may  be  of  an  eminently  modi- 
fiable character ;  insomuch  that  innumerable  circumstances  are  capa- 
ble of  influencing  the  effect,  although  they  may  all  do  it  according  to  a 
very  small  number  of  laws.  Suppose  that  all  which  passes  in  the  mind 
of  man  is  determined  by  a  few  simple  laws :  still,  if  Uiose  laws  be  such 
that  there  is  not  one  of  the  facts  surrounding  a  human  being,  or  of  the 
events  which  happen  to  him,  that  does  not  influence  in  some  mode  or 
degree  his  subseauent  mental  history,  and  if  the  circumstances  of  dif* 
ferent  human  beings  are  extremely  different,  it  will  be  no  wonder  if 
very  few  propositions  can  be  made  respecting  the  details  of  their  con- 
duct or  feelings,  which  will  be  true  of  all  mankind. 

Now,  without  deciding  whether  the  ultimate  lavra  of  our  mental  nature 
are  few  or  many,  it  is  at  least  certain  that  they  are  of  the  above  descrip- 
tion. It  is  certain  that  our  mental  states^  and  our  mental  capacities 
and  susceptibilities,  are  modified,  either  for  a  time  or  permanently,  by 
evemhing  which  happens  to  us  in  Hfe.  Considering^  therefore,  how 
much  these  modifying  causes  differ  in  the  case  of  any  two  individuals, 
it  would  be  unreasonable  to  expect  that  the  empirical  laws  of  the  hu- 
man mind,  the  generalizations  we  make  respecting  the  feeling  or  ac- 
tions of  mankind  without  reference  to  the  causes  that  determine  them, 
should  be  anvthing  but  approximate  generalizations.  They  are  the 
common  wisdom  of  common  life,  and  as  such  are  invaluaUe ;  espe- 
cially as  they  are  mostly  to  be  applied  to  cases  not  very  dissimilar  to 
those  from  which  they  were  collected.  But  if  maxims  of  this  sort,  col- 
lected from  Englishmen,  come  to  be  applied  to  Frenchmen,  or  col- 
lected from  the  present  day,  are  applied  to  past  or  friture  generations, 
they  are  apt  to  be  very  much  at  fault.  Unless  we  have  resolved  the 
empirical  law  into  the  laws  of  the  causes  upon  which  it  depends,  and 
ascertained  that  those  causes  extend  to  the  case  which  we  have  in 
view,  there  can  be  no  reliance  placed  in  our  inferences.  For  every 
individual  is  surrounded  by  circumstances  different  from  those  of  every 
other  individual ;  every  nation  or  generation  of  mankind  from  every 
other  nation  or  generation :  and  none  of  these  differences  are  without 
their  influence  in  forming  a  different  type  of  character.  There  is,  in- 
deed, also  a  certain  general  resemblance ;  but  peculiarities  of  circum- 
stances are  continually  constituting  exceptions  even  to  the  propositions 
which  are  true  in  the  great  majority  of  cases. 

Although,  however,  there  is  scarcely  any  mode  of  feeling  or  conduct 
which  is,  in  the  absolute  sense,  common  to  all  mankind ;  and  though 
the  generalizations  which  assert  that  any  given  variety  of  conduct  or 
fbeling  will  be  found  universally  (however  nearly  they  may  approxi- 
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mate  to  tniHi  #idiiA  givten  linAits  ofobsertatibii),  i^  M  \i^oniiideTecl  ak 
ftcientilic  propf>B!tloiBih  by  no  etie  Who  id  «t  idl  fitailkr  iriAi  ftctentifie 
intefitigiltiork ',  yet  ftD  moden  6f  feeKn^  and  conduct  met  inth  among 
mankind  have  catnea  Wbich  prodticd  tlieM;  and  in^  the  ptupoaidona 
which  aasign  those  cauaes  will  be  fbnlid  the  explanation  of  the  emphf- 
^sal  laWfl,  and  lh^  fimiHnc^  ^tinciple  of  our  reKance  on  theiki.  Men  do 
not  ill  feel  and  act  alike  m  the  safne  circnmstancea ;  biit  it  is  poriaible 
to  detetmine  what  makea  one  ihfetn,  in  a  given  position,  feel  or  act  hi 
oiie  way,  another  in  ancAher;  hoW  any  given  mode  of  feeling  and  con- 
duct, compatible  with  the  general  laws  physical  and  mental)  of  humati 
Aataiv,  has  been,  or  m«iy  be,  formed.  Iti  other  words,  mankind  hare 
not  one  nniversd  character,  btit  there  exist  universal  kws  of  the  For- 
matibn  of  Oharactet.  And  since  it  is  by  these  lawi,  combined  wit& 
die  ftbcts  of  each  particular  case,  that  ttie  whole  of  the  phenomena  of 
human  action  and  feeling  are  produced,  it  is  upon  these  that  every 
national  attempt  to  construct  the  science  of  human  nature  ili  the  (son* 
«ret^,  abd  ^  practical  put^ses,  must  proceed. 

§  3.  The  kWB  then  of  the  fortnatioti  of  character  beiii^  the  princi|>al 
6bject  of  scientific  inquiry  into  human  nature,  it  remains  to  detenmne 
the  method  of  investigation  best  fitted  for  ascertaining  them.  And  the 
logical  principles  accofdihg  to  which  this  question  Is  to  be  decided, 
must  be  those  which  preside  over  eveir  other  attempt  to  investigate 
the  laws  of  very  complex  phenomena.  For  it  i^  evident  that  both  the 
character  of  any  human  being,  and  the  aggregate  of  the  circumstances 
by  which  that  character  has  been  formed,  are  facts  of  t  high  order  of 
complexity.  Now  to  such  cases  we  have  seen  that  the  Deductive 
Method,  setting  out  from  gei^eral  laws,  and  verifying  their  conse^ 

Suences  by  specific  experience,  is  alone  applicable.  The  groimds  of 
lis  great  logical  doctrine  have  formerly  oeen  stated :  and  its  truth 
ivill  derive  additional  siippott  fi^om  a  brief  examination  of  the  speciali- 
ties of  the  present  (^ase. 

There  are  only  two  modes  in  which  la^  of  toature  can  be  ascer- 
tained :  deductively,  and  experimentally :  including  under  the  dencMni- 
nation  of  experimental  inquuy,  obsefvation  as  well  as  artificial  experi- 
ment. Are  the  laws  of  me  foiteation  of  character  susceptible  of  a 
sati8fa<itory  investigatioh  bt  thd  method  of  experiiibentation  t  Evi- 
dently not ;  because  even  if  we  suppose  unlimited  power  of  varying 
the  experiment,  (wliich  is  abstractedly  possible,  though  no  one  but  an 
oriental  despot  either  has  that  power,  or  if  he  had,  woulct  be  disposed 
to  exercise  it,)  a  still  more  essential  condition  is  wanting :  the  power  of 
{^iforming  any  of  the  experiments  with  scientific  accuracy^ 

The  instances  requisite  for  the  prosecution  of  a  dii-ectly  experimental 
inquiry  into  the  formation  of  character,  would  be  a  number  of  human 
beings  to  bring  up  and  educate,  from  infancy  to  mature  age.  And  to 
perfbrm  any  one  of  these  experiments  with  scientific  propnety,  k  woul4 
oe  necessary  to  know  and  record  every  sensation  or  impression  received 
by  the  young  pupil  firom  a  period  long  before  it  could  speak ;  includ- 
ing its  own  notions  respecting  the  sources  of  all  those  sensations  viA 
impressions.  It  19  not  only  imposssble  to  do  this  completely,  but  even 
to  do  so  much  of  it  as  should  constitute  a  tolerable  apjoroximation* 
One  apparently  trivial  circumstance  whicli  eluded  our  vigilance,  might 
let  in  a  train  of  impressions  and  associations  su£cient  to  vitiate  the  ex- 
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porimen^  mk  m  Wkv^  exhUhitiotx  of  the.  i^fbq^  ^owiof^  &^m  fpivBn 
causes.  No  one  wbo  bus  su^cieutly  reflected  pn  e4uca^oo.  is  ^gnor 
ram  of  this  ^iilii;  ^xid  wfaoeyer  b^s  npv  will  find  it  mo^t  instrgictiv^ 
illustraled  in  thfi^  wl]ti^gs  ^f  Bomisi^a^  pjxA  lldveuus  on  tix9f,  great 
auUect. 

Under  this  imppssibility  of  s^udjring  tlie  l^wp^  of  tho  loni^on  of 
4:haracter  by  e3Lp«;ri|nents  pmpo^i^  coptrived  t^  elucidate  tjiem,  tjiere 
remains  tbe  ro^o^rce  of  siipple  observi^n.  But  if  it  be  in^ossible  Xq 
ascertain  tbe  in^u^^cing  circuynstsnces  with  ai^y  approach  to  complete* 
peas,  eyen  when  we  have  the  shaping  of  tji^m,  ourse^reii,  muqb  moipe 
ippossible  i^  it  wbep  the  csRCf  are  fip:ther  rei^aoyed  from  our  observa* 
tion,  9^  sJtogetbAr  out  of  ^ur  control.  Consider  tjbe  diffici^tjf  of  th^ 
yer^  first  step-Hif  i^Acert^niAg  wha|;.  actually  '^  the  du^ract^r  of  tlui 
V&divid^a]^  ia  each  perticujaj^  case  that  w^  exyniiyo.  Xher^  is  hurdly 
^j  pennon  hidag,  conoemipg  ^omp  essentiid  p^  o(  yrho9fi  cbarsiPt^ 
there  a^re  not  di^^repcea  of  opinipp  evep  apong  bis  intimate  a^uaiot* 
ance :  ^nd  a  ^ing]^  Ik0t^>  on  condjuct  continued  ovl^  for  a  short  tin^, 
goes  Si  TQry  lii^  way  ind^  ^ward^  nscertaining  it.  We  ca^  oalj 
Bba^Ke  our  observations  in  a  rough  wi^»  and  ^  m^*^  i  not  a^m^itiog 
^>  aaccirt^  coinpletely,  in  any  givei^  mstance,  what  cbaract^  has  P^on 
formed,  and  still  less  by  what  causes ;  but  only  observing  in  what  sta$^ 
Oif  pxfyious  qvc^mstance^  i^  is  &wd  that  certain  ma^rkpcT  n^entf)  quali- 
ties or  d^ficii9^cies  qfUnejU  ^3^ist.  These  conchi^ioi^  besides  that,  thie^ 
^r^  mer^  appsoj^imate  generalizations,  des^rv^  ^o  reliance  evep  a% 
4Uch,  unless  the  instapces  af^  su^ciantly  numerouf  tp  pUxpinate  9^ 
only  chance,  but  e^ery  apcidemtal  circwpstance  in  which  a  number  of 
the  cases  examined  OMty  happep  to  have  resembled,  on^  another*  $q 
numerous  and  yaripus,  mpreov«^,  aro  tho  pirqumstswe^  which  ibnuk 
iaadividual  charactert  tha^  tb^  consequence  of  anr  particular  combina* 
tion  is  bardiy  ev^  spme  deGnH^?  ^a  9trong\^.in{^rVed  chaxBCter,  alwaw 
ft^und  where  that  cpmhiiMM>B  osiSits,.  ai^d  not  jotberwise.  What  is  oV 
tained,  even  after  the  most  ej^tepsive  ai^  accu,rate  ohservation^  is  mea^ 
W  a  comparative  l^i|lt;  as  for  eKiuple,  that  in  a  giv^n  nuiphepr  qf 
Frenchmen,  taken  indiscnininately«  there  will  be  found  mpre  persood 
of  a  particular  mental  tendency,  and  fewer  of  the  contraiy  tendency, 
than  amonff  ap  equal  mpnher  of  Italians  or  S|i^ish,.si||uWy  takoP ; 
or  thus :  of  a  hai>dred  Frenchmen  and  aa  equal  number  of  i^ngli^bment 
^ly  selected.  tp»d  a9;rapged  according  tq  the  degree  ip  whl<<h  tih^ 
possesa  a  pariusular  quality,  each  num^r^  1*  %  3i  &i^t  of  the  me  serieiw 
will  suipass  in  tha|^  quaiiity  the  corresponding  qumher  qf  die  oll^erf 
Since,  therefore^  tjbe  coaB^MUfifop  is  pp^  ope  of  h4pdi^JN(  of  ratios  and 
degrees ;  and  since  in  proportion  as  the  differences  are  slight,  it  re* 
quires  a  greater  number  ot  instances  to  eliminate  chance;  it  cannot 
often  happen  to  any  one  to  know  a  sufficient  Bumber  of  cases  v^ith  the 
accuracy  requisite  fi)r  m^lppg  the  sort  of  comparison  last  mentioned ; 
less  than  which,  bowevw,  would  not  constitute  a  real  induction,  Ao- 
cordingly  there  is  hanfly  one  current  opitpop  respectipg  the  characters 
of  nations*  classes,  01  descriptions  of  personei  whi^  ift  universally  ac^ 
knowledg>ed  as  mdispulable.* 


*  The  most  iiivoivl)!^  cffos  for  inskiog  such  appioasiato  gepecaluatioBi  are  wb«t  may 
bs  tanafd  coUecjknra  wskaiicea ;  whfire  ww  are  fwtaiistalT  «u^lad  to  sfe  tha  whole  daaa 
reapectii|g  iflnch  wasrs  inquizipc,  in  actioD  at  0409 ;  anJL  irom  Um  wi^itiaa  diapli^ed  bji 
the  cbllectiYe  body,  szSLSbls  to  jaw  whit  mnit  h«.th9  4a«Mes.  ^  ^  ni4pnty  «(  the  ii^* 
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And  finally,  if  we  could  even  obtain  by  way  of  experiment  a  mn^ 
more  satisfactory  assniance  of  tbese  generalizations  than  is  really  posti 
ble,  diey  would  still  be  only  empiriccd  laws.  They  would  show,  indeed, 
that  there  was  some  connexion  between  the  type  of  character  fbimed, 
and  the  circumstances  existing  in  the  case ;  but  not  what  the  precise 
connexion  was,  nor  to  which  of  the  peculiarities  of  those  circumstances 
the  effect  was  reallv  owing.  They  could  only,  therefore,  be  receired 
as  results  of  causation,  requiring  to  be  resolved  into  the  general  laws 
of  the  causes ;  until  the  determination  of  which,  we  could  not  judge 
within  what  limits  the  derivative  laws  mieht  serve  as  presumptions  m 
cases  yet  unknown,  or  even  be  depended  upon  as  permanent  in  die 
very  cases  from  which  they  were  collected.  The  French  people  had, 
or  vrore  supposed  to  have,  a  certain  national  character:  but  they  drive 
out  dieir  royal  famfly  and  aristocracy,  alter  their  institutions,  paai 
through  a  series  of  extraordinary  events  for  half  a  century,  and  at  fhe 
end  of  that  time  are  found  to  be,  in  m&uy  respects,  totally  aheied. 
The  laboring  classes  are  observed  to  be  different  firom  the  higher  in  a 
long  series  of  qualities ;  but  it  becomes  customary,  periiaps,  to  give 
them  an  education  more  approximating  to  that  of  their  superion  in 
station,  and  in  the  next  age  the  differences,  though  BtiU  real,  ar&  no 
longer  the  same. 

But  if  the  differences  which  you  think  you  observe  between  Frendi 
and  English,  or  between  persons  of  station  and  persons  of  no  station, 
can  be  connected  with  more  general  laws ;  if  they  be  such  as  would 
naturally  flow  fh)m  the  difierences  of  government,  former  customa,  and 
physical  peculiarities  in  the  two  nations,  and  from  the  diversities  of 
education,  occupations,  and  social  position  in  the  different  classes  of 
society ;  then,  indeed,  the  coinddence  of  the  two  kinds  of  evidence 
justifies  us  in  believing  that  we  have  both  reasoned  rightly  and  observed 
rightly.  Our  observation^  though  not  sufilcient  as  proof,  is  imiple  as 
verification.  And  baring  ascertained  not  only  the  empirical  laws  but 
the  causes  of  the  peculiarities,  we  need  be  under  no  difllculty  in  judg^ 
ing  how  far  they  may  be  expected  to  be  permanent,  or  by  what  circum- 
stances they  would  be  modified  or  destroyed. 

§  4.  Since  then  it  is  impossible  to  obtain  really  accurate  propositions 
respecting  tihe  formation  of  character  firom  observation  and  experi- 
ment alone,  we  are  driven  perforce  to  that  which,  even  if  it  baa  not 
been  the  indispensable,  would  have  been  the  most  perfect  mode  of  in- 
vestigation, and  vrhich  it  is  one  of  the  principal  aims  of  philosophy  to 
extend ;  namely,  that  which  tries  its  experiments  not  upon  the  complex 

diriduale  composmg  it  Thus  the  character  of  a  nation  ia  ahown  in  ita  acta  aa  a  natoi : 
not  80  much  in  the  acta  of  ita  goremment,  for  thoee  are  much  inihienced  by  other  caoaea; 
bat  in  the  current  popular  maxima,  and  other  marfca  of  the  general  direction  of  pnUie 
opinion^  in  the  character  of  the  men  or  writinn  that  are  held  in  permanent  esteem  or 
admiration ;  in  lawa  and  inatitutiona,  ao  far  aa  tney  are  the  work  or  the  nation  itaelf,  or 
are  acknowledged  and  supported  by  it;  and  ao  forth.  But  even  here  there  is  a  large  mar- 
gin of  doubt  and  uncertainty.  Theae  things  are  liable  to  be  influenced  by  many  circum- 
stances :  they  are  partly  determined  by  the  diaUnctiTe  qualitiea  of  that  nation  or  tpody  of 
persona,  but  partly  alao  by  external  cauaea  which  would  influence  any  other  body  of  per- 
Bona  in  the  same  manner.  In  order,  therefore,  to  make  the  experiment  really  complete,  we 
ought  to  be  able  to  try  it  without  variation  upon  other  nationa :  to  tiy  "how  Engliafamen 
would  act  or  feel  if  placed  in  the  aame  circumatancea  in  which  we  have  auppoaed  French- 
men  to  be  placed ;  to  apply,  in  ahort,  the  Method  of  Diflhrence  aa  wdl  aa  that  of  igrse- 
ment.   Now  theae  expentnenta  we  camiot  try,  nor  even  appradniate  Uk 
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ftet8»  but  upNon  the  simple  ones  of  which  they  are  oompoimded ;  and 
after  aAcertaining  the  laws  of  the  cauBes,  the  compoaition  of  which 
gives  riae  to  the  complex  phenomena,  then  conddera  whether  these 
will  not  explain  and  account  for  the  approximate  generalizations  which 
have  been  framed  empirically  respecting  the  sequences  of  those  com* 

Slex  phenomena.  The  laws  of  the  formation  of  character  are,  in  short, 
erivative  laws,  resulting  from  the  general  laws  of  the  mind ;  and  they 
are  to  be  obtained  by  deducing  them  from  those  general  laws ;  by  sup- 
posing any  given  set  of  circumstances,  and  then  considering  what, 
according  to  the  laws  of  mind,  will  be  the  influence  of  those  circum- 
stances on  the  formation  of  diaracter. 

A  science  is  thus  formed,  to  which  I  would  propose  to  give  the 
name  of  Ethology,  or  the  Science  of  Character ;  from  rjSog,  a  word 
more  nearly  corresponding  to  the  term  "  character^'  as  I  here  use  it, 
than  any  other  word  in  the  same  language.  The  name  is  perhaps 
etymologically  applicable  to  the  entire  science  of  our  mental  and  moral 
nature ;  but  if,  as  is  usual  and  convenient,  we  employ  the  name  Pay* 
diology  for  the  science  of  the  elementary  laws  of  mind,  Ethology  will 
serve  tor  the  subordinate  science  which  determines  the  kind  of  charac- 
ter produced,  in  conformity  to  those  general  laws,  by  any  set  of  cir* 
cumstances,  physical  and  moral.  According  to  this  dennitioni  Ethology 
is  the  science  which  corresponds  to  the  art  of  education ;  in  the  widest 
sense  of  the  term,  including  the  formation  of  national  character  as  well 
as  individual.  It  would  indeed  be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character  might  be  ascertained)  that  we 
could  know  so  accurately  the  circumstances  of  anv  given  case  as  to  be 
able  positively  to  predict  the  character  that  would  Im  produced  in  that 
case.  But  we  must  remember  that  a  degree  of  knowledge  far  short  of 
the  power  of  actual  prediction,  is  often  of  great  practical  value.  There 
may  be  great  power  of  influencing  phenomena,  with  a  veiy  imperfect 
knowledge  of  the  causes  by  which  they  are  in  any  given  instance  de- 
termined. It  is  enou^  that  we  know  that  certain  means  have  a  ten" 
dency  to  produce  a  given  effect,  and  that  others  have  a  tendency  to 
frustrate  it.  When  die  circumstances  of  an  individual  or  of  a  nation 
are  in  any  considerable  degree  under  our  control,  we  may,  by  our 
knowledge  of  tendencies,  be  enabled  to  shape  those  circumstances  in 
a  manner  much  more  favorable  to  the  ends  we  desire  than  the  shape 
which  they  would  of  themselves  assume.  Thb  is  the  limit  of  our 
power ;  but  within  this  limit  the  power  is  a  most  important  one. 

The  science  of  Ethology  may  be  called  the  Exact  Science  of  Human 
Nature ;  for  its  truths  are  not,  like  the  empirical  laws  which  depend 
upon  them,  approximate  generalizations,  but  real  laws.  It  is,  however, 
(as  in  all  cases  of  complex  phenomena*)  necessary  to  the  exactness  of 
the  propositions,  that  they  should  be  hypothetical  only,,  and  affirm 
tendencies,  not  &cts.  They  must  not  assert  that  something  will  always, 
or  certainly,  happen ;  but  only  that  such  and  such  will  be  the  effect  of 
a  given  cause,  so  far  as  it  operates  uncounteracted.  It  is  a  scientific 
proposition,  that  cowardice  tends  to  make  men  cruel;  not  that  it 
always  makes  them  so :  that  an  interest  on  one  side  of  a  question 
tends  to  bias  the  judgment ;  not  that  it  invariably  does  so :  that  expe-. 
rience  tends  to  give  wisdom ;  not  that  such  is  always  its  effect.  These 
propositions,  being  assertive  only  of  tendencies,  are  not  the  less  univer* 
tally  true  because  the  tendencies  may  be  counteracted. 
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{  5.  While  on  tiia  oq«  hand  Psychology  is  altogedisr,  or  prlnoipdiy, 
a  soianoe  of  observatioB  and  oxpeiitfient,  Ethology,  as  I  have  coneeired 
ily  ia,  as  I  have  aheady  rsmaprked,  altogedmr  deductive.  The  odo 
aaoeitaiiia  the  amiple  laws  of  Mind  in  general,  the  other  traces  their 
epeiation  in  cempleii^  oombinationa  of  drcninatancea.  Stibology  atandi 
to  Psvohology  in  a  rektion  very  similar  to  dtat  in  which  the  vaiioos 
tranches  of  aatunJ  jAilosophv  atand  to  mechanics.  The  principles  of 
Sthology  are  nropexfy  the  Huddle  principles,  tho  axiemata  medui  (as 
Bacon  would  nave  said)  of  the  seieooe  or  mind :  as  distinguisbed,  on 
die  one  hand  fiom  the  empirical  laws  Msultin^  from  simple  ohserra* 
tion,  and  on  the  other  from  the  highest  generahzations. 

And  this  sowes  a  ▼•17  proper  place  ibr  a  logical  remark,  which, 
diough  of  general  appKcatiea,  is  of  peculiar  impovtaaoe  in  reference  to 
die  preaenl  sulject  Bacon  has  judiciously  observed  that  the  axiomatu 
wiedm  of  every  science  prineinally  constitute  its  value.  The  lowest 
generalisations,  until  explamed  by  and  resolved  into  the  middle  priori* 
pies  of  which  d^^  are  the  consequences,  have  only  the  imperfbot 
accuracy  of  empirical  laws;  while  the  most  gMieral  laws  are  too 
||enera],  and  include  too  f&w  circumstances,  to  give  sufficient  indica- 
tioa  of  what  happens  m  individual  cases,  where  &e  cirsumstancea  are 
ahnost  always  immensely  numerous.  In  the  impoxtance,  therefore, 
which  Bacon  assigns,  in  every  science,  to  the  middle  principles,  it  is 
impossible  not  to  agree  with  him*  But  I  conceive  him  to  have  been 
sadically  wrong  in  his  doctrine  respecting  tiie  mode  in  which  these 
0xiomata  media  should  be  arrived  at ;  although  there  is  no  one  propo- 
sition laid  down  in  his  works  for  which  he  has  been  so  extravagantly 
eulogized.  He  enunciates  as  an  universal  xiile,  that  induction  should 
nroceed  ftom  the  lowest  to  the  middle  principles,  and  from  those  to  the 
nig^est,  never  rovening  that  order,  and  oonseeuently  leaving  no  room 
Ibr  the  disooveir  of  new  principles  by  way  ot  deduction  at  aU.  It  is 
not  to  be  ooncefred  diat  a  man  of  Bacon's  sagacity  could  have  ftJlen 
into  this  mistake,  if  there  had  existed  in  his  time,  among  the  sciences 
which  treat  c^  successive  phenomena,  one  single  instance  of  a  deduc- 
tive science,  such  as  mechanics,  astronomy,  optics,  acoustics,  &c.,  now 
are.  In  those  sciences  it  is  evident  that  die  higher  and  nuddle  princi- 
ples are  by  no  means  derived  frt>m  the  lowest,  but  the  reverse.  In 
some  of  them  the  very  highest  generaHzations  were  those  earliest  as- 
certained with  any  scientific  exactness ;  as,  for  example  (in  mechanics), 
the  laws  of  motion.  Those  general  laws  had  not  indeed  at  first  the 
acknowledged  universality  which  they  acquired  after  having  been  suc- 
oessfhliy  employed  to  explain  many  classes  of  phenomena  to  which 
the^r  were  not  originally  seen  to  be  applicable ;  as  when  the  laws  of 
motion  were  empfoyed  in  conjunction  with  other  laws  to  ttcplain  de- 
ductively the  celestial  phenomena.  Still,  the  fhct  remains,  that  the 
propositions  which  were  afterwards  recognized  as  the  most  general 
truths  of  the  science,  were,  of  all  its  accurate  generalizations,  those 
earliest  arrived  at.  Bacon's  greatest  merit  cannot,  therefore,  consist, 
as  we  are  so  often  told  that  it  did,  in  exploding  die  vicious  method 
pursued  hj  the  ancients  of  flying  to  the  highest  generalizations  first, 
and  deducing  the  middle  principles  from  them ;  since  this  is  neither  a 
vicious  nor  an  exploded,  but  the  universally  accredited  method  of 
modem  science,  and  that  to  which  it  owes  its  greatest  triuinphs.  The 
error  of  ancient  speculation  did  not  cons&Bt  in  making  ^e  largest 
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^[oiiSFalbalMnu  fiitlv  but  in  inakiiig  tiiem  widK>iit  Ae  aid  or  waorant  of 
Tigonmii  minKtave  iiiethodi»  and  applying  them  dednctmly  witboat 
the  needful  lue  of  that  in^ortant  part  of  tbe  Dedaotiiw  MeChod  termed 
Vertficatkni. 

The  ooder  in  whidi  tmifaa  of  the  various  degrees  of  generality 
ahouM  be  aeoertained,  cannot,  I  appvehend,  be  preacribed  by  any  nn* 
bending  rule.  I  know  of  no  maaum  which  can  be  laid  down  on  the 
subject,  but  to  obtain  those  first,  in  respect  to  wiudi  the  conditions  of 
a  real  indnction  can  be  first  and  most  oonpletely  realized*  Now, 
wherever  oor  means  of  imvestigasion  can  reach  oaoses,  without  stopping 
at  the  eoQ|nrical  lavrs  of  the  eflects,  the  simplest  cases,  being  those  in 
which  fewest  causes  are  simoltaneeaslv  concerned,  wiU  be  most 
amenable  to  the  inductive  process ;  and  these  are  the  cases  which 
elicit  laws  of  the  greatest  comprehens weness.  In  every  scienoe»  there- 
fore, which  has  reached  the  stage  at  which  it  becomes  a  soenoe  of 
causes,  it  w^  be  asud,  as  well  as  desirable,  first  to  obtain  the  highest 
seneralizatioas,  and  then  deduce  the  more  specie^  ones  from  diem. 
Nor  can  I  discover  any  fi)undation  for  die  Baoonian  maxim,  so  much 
extolled  by  sobseqnent  writers,  eaoept  this :  That  before  we  attempt 
to  explain  deductively  finnn  more  general  laws  any  new  class  of  phe- 
nomena, it  is  desiralAe  to  have  gone  as  fiur  ss  is  practicable  in  ascer- 
taining the  empirical  laws  of  those  phenomena ;  so  as  to  compare  the 
vsBults  of  deduction,  not  with  one  mdividual  instaaee  after  another, 
but  with  general  propositions  expressive  of  ths  points  of  agreement 
which  have  been  nmnd  among  many  instances.  For  if  Newton  had 
been  obliged  to  vMify  the  theory  of  gravitation,  not  by  deducing  from 
it  Kepler's  laws,  but  by  deducing  all  the  observed  planetary  positions 
which  had  served  Kepler  to  esti^lish  those  laws,  the  Newtonian  theoxy 
would  probably  never  have  emerged  finom  the  state  of  an  hypothesis. 

The  i^pUcabiHty  of  these  remarks  to  the  special  case  under  con- 
sideration, cannot  admit  of  question.  The  science  of  the  formation  of 
character  is  a  science  of  causes.  The  flubject  is  one  to  which  those 
among  the  canons  of  induction,  by  which  laws  of  causation  are  ascer-^ 
tained,  can  be  xigeixNisly  applied.  It  is,  therefore,  both  natural  and 
advisable  to  ascertain  the  smiplest,  which  are  necessarily  the  most 
general,  laws  of  causation  first,  and  to  deduce  the  middle  principles 
from  them.  In  other  words,  Ethology,  the  deducdve  science,  is  a  sys- 
tem of  corollaries  from  Pf^chology,  die  experimental  science. 

$  6.  Of  these,  the  earlier  akme  has  been,  as  yet,  really  conceived  or 
studied  as  a  science:  the  other.  Ethology,  is  €;t^  to  be  created.  But 
all  things  are  prepasred  fiyr  its  oreadon.  The  empirical  laws,  destined 
to  voEOT^  its  dedttcdoos,  have  been  afforded  in  abundance  by  every 
successive  wg^  ^f  humanity;  and  the  premisses  for  the  deductions  are 
now  sufficiiencly  complete.  Excepting  the  degree  of  uncertainty  which 
sdll  exists  ss  to  the  extent  of  the  natural  differences  of  human  minds, 
and  the  physical  circumstances  on  which  these  may  be  dependent, 
(considerations  which  are  of  secondary  importance  when  we  ax^  cpn- 
sideling  mankind  in  die  average,  or  en  nuuBe,)  1  believe  most  compe- 
tent juages  wiQ  agree  that  the  general  laws  of  the  diffinrent  constituent 
elements  of  human  nature  are  now  s<ifiiciently  understood,  to  render 
it  possible  for  a  competent  thinker  to  deduce  from  diose  laws  the 
particular  tjoe  of  chairacter  whilch  would  be  formed^  in  mankind  gen- 
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erally,  by  any  aasumed  set  of  circumstaneeB.  A  science  of  EtliologT, 
founded  upon  the  laws  of  Fsychologyy  is  therefore  possible;  Ukmi^ 
little  has  yet  been  done,  and  that  little  not  at  M  systematically,  towara 
forming  it  The  progress  of  this  important  but  most  imperfect  Bcmice 
wiU  depend  upon  &  double  process:  first,  that  of  deducing  theared- 
cally  the  etfaological  consequences  of  particular  circumstanoea  of 
position,  and  oomparing  them  with  the  recogniased  results  of  conmioa 
experience ;  and  secondly,  the  reverse  operation ;  increased  study  of 
the  various  types  of  human  nature  that  are  to  be  found  in  the  worid, 
conducted  by  persons  not  only  capable  of  analyzing  and  recording  the 
circumstances  in  which  these  types  severally  prevail,  but  also  sul^ 
ficientty  acquainted  with  psychological  laws,  to  be  able  to  explain  and 
account  for  the  characteristics  of  the  type  by  the  peculiarities  of  the 
circumstances :  the  residuum^  if  any,  being  set  down  to  the  account  of 
congenital  predispositions. 

The  experimental  or  d  potteriori  part  of  this  process  is  carried  on  in 
pur  own  day  with  much  greater  activity  than  heretofore.  The  great 
step,  therefore,  which  remains  to  be  taken  in  Bthology,  is  to  deduce 
the  remiifiite  middle  principles  from  the  general  laws  ck  PsycholoCT. 
The  subject  to  be  studied  is,  the  origin  and  sources  of  all  those  quaHties 
in  human  beings  which  are  mo^t  interesting  to  us,  either  as  facts  to  be 
produced,  to  b©  avoided,  or  merely  to  be  understood :  and  the  object 
iSy  to  determine,  from  the  ^peneral  laws  of  mind,  combined  with  the 
general  position  of  our  species  in  the  universe,  what  actual  or  possible 
combinations  of  circumstances  are  capable  of  promoting  or  of  pre- 
venting the  production  of  those  quaUties.  A  science  which  possesses 
middle  principles  of  this  kind,  arranged  in  the  order,  not  of  causes, 
but  of  the  effects  which  it  is  desirable  to  produce  or  to  prevent,  is 
duly  prepared  to  be  the  foundation  of  the  corresponding  Art.  And 
when  Ethology  shall  be  thus  prepared,  practical  education  will  be  the 
mere  transformation  of  those  principles  into  a  parallel  system  of  pre- 
cepts, and  the  adaptation  of  these  to  the  sum  total  of  the  individual 
circumstances  whion  exist  in  each  particular  case. 

It  is  hardly  necessary  again  to  repeat  that,  as  in  every  other  deduc- 
tive science,  the  work  of  verification  a  posteriori  must  proceed  pari 
pauu  with  that  of  deduction  d  priori.  The  inference  given  by  theory 
as  to  the  type  of  character  which  would  be  formed  by  any  given  cir- 
cumstances, must  be  tested  by  spedfic  experience  of  those  circum- 
stances whenever  obtainable;  and  the  whole  conclusions  of  the  science 
must  undergo  a  perpetual  verification  and  correy(».tion  from  tfje  general 
remarks  afibrded  by  common  experience  lespectkig  human  nature  in 
our  own  age,  and  by  histoir  respecting  times  gone  by.  The  conclusions 
of  theory  cannot  be  trusted,  unless  confirmed  by  obserration;  nor  those 
of  observation,  unless  they  can  be  affiliated  to  the  theory,  by  deducing 
them  from  the  laws  of  human  nature  and  from  a  dose  abUysis  of  the 
cxreumstances  of  the  particular  situation.  It  is  the  accordance  of 
these  two  kinds  of  evidence,  separatel^r  taken — the  contUienet  (as  Mr. 
Whewell  would  express  it)  of  a  priori  reasoning  and  specific  experi- 
ence—  which  forms  the  only  sufficient  ground  for  the  principles  ot  «ny 
science  so  "immersed  in  matter,"  dealing  with  so  complex  and  ao 
concrete  phenomena,  as  Ethology. 
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CHAPTER  VL 

QBNBRAL  OONBXDEKATIONB  ON  THE  SOCIAL  8CIBNGB. 

§  1.  Next  after  the  science  of  individual  man,  comes  tbe  science  of 
man  in  society :  of  the  actions  of  collective  masses  of  mankind,  and  the 
various  phenomena  which  constitute  social  Kfe. 

If  the  formation  of  individual  character  is  already  a  complex  sub- 
ject  of  study,  this  subject,  it  is  evident,  must  be  greatly  more  complex; 
because  the  number  of  concurrent  causes,  all  exercising  more  or  less 
influence  on  the  total  effect,  is  greater,  in  the  proportion  in  which  a 
nation,  or  the  species  at  large,  exposes  a  larger  surface  to  the  opera^ 
tion  of  agents,  psychological  and  physical,  than  any  single  individual. 
If  it  was  necessary  to  prove,  in  opposition  to  an  existing  prejudice,  that 
the  simpler  of  the  two  is  capable  of  being  a  subject  of  science ;  die 
prejudice  is  likely  to  be  yet  stronger  against  the  possibility  of  giving  a 
scientific  character  to  the  study  of  Politics,  and  of  the  phenomena  of 
Society.  It  is,  accordingly,  but  of  yesterday  that  the  conception  of  a 
political  or  social  science  has  existed,  anywhere  but  in  the  mind  of 
here  and  there  an  insulated  thinker,  generally  very  ill  prepared  for  its 
realization :  although  the  subject  itself  has  of  all  others  engaged  the 
most  general  attention,  and  been  a  theme  of  interested  and  earnest  dis- 
cussions almost  from  the  be^nning  of  recorded  timew 

The  condition  indeed  of  politics,  as  a  branch  of  knowledge,  was 
until  very  lately,  and  has  scarcely  even  yet  ceased  to  be,  that  which 
Bacon  animadverted  upon,  as  the  natural  s^Ate  of  the  sciences  while 
their  cultivation  is  abandoned  to  practitiopep;  not  being  carried  on  as 
a  branch  of  speculative  inquiry,  but  only  with  a  view  to  the  exigencies 
of  daily  practice,  and  ^ejructifera  e^erimetUa,  therefore,  being  ahned 
at,  almost  to  the  exclusion  of  Uie  i^uci^f'^  Such  Was  medical  science, 
before  physiology  and  natural  history  began  to  be  cultivated  aa 
branchfifl  of  general  knowledge.  The  only  questions  examined  were, 
what  diet  is  wholesome,  or  vfaat  medicine  will  cure  some  eiven  dis- 
ease ;  without  any  previous "syBtematic  inquiry  into  the  laws  oiiiutrition» 
and  of  the  healthy  and  xiorbid  action  of  the  difierent  organs,  on  which 
laws  the  effect  of'^anr  ^et  or  medicine  must  evidently  depend.  And  in 
politics,  the  ques^^ons  which  engaged  general  attention  were  similar. 
Is  such  an  enp^^inent,  or  such  a  form  of  government,  bene&ial  or  the 
reverse— ei**©r  universally,  or  to  some  particular  community  ?  without 
inquiry  'v^  ^^  general  conditions  by  which  the  operation  of  legisla- 
tive i»easures,  or  the  effects  produced  by  forms  of  government,  are 
dcu«^mined. 

And  even  amons  the  few  who  did  carry  their  '^peculations  to  that 
greater  length,  it  is  only  at  a  still  more  recent  date  that  social  phe- 
nomena, properly  so  called,  have  begun  to  be  looked  upon  as  having 
any  natural  tendencies  of  their  own.  It  is  Hardly  an  exaggeration  to 
sa]^  that  society  has  usually,  both  by  practitioners  in  pontics  and  by 
philosophical  speculators  on  forms  of  government,  n-om  Plato  to 
Bentham,  been  deemed  to  be  whatever  the  men  who  compose  it 
choose  to  make  it.  The  only  questions  which  people  thought  of  pro- 
posing to  themselves  were.  Would  such  and  such  a  law  or  institution 
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be  beneficial  t  and,  if  lo,  cmlegiakUmordiepobGcbepenaaded.cv 
otfaerwiae  indnceJ,  to  adopt  iti  For  bardlj  anj  notiaii  was  enter- 
tained  tbat  diere  were  finuta  to  die  ^ower  of  bomaa  will  over  the  pbe- 
nomeoa  of  aodetf ^  or  thai  anj  aoeial  miigeuienta  wbicb  would  be 
desirable,  could  be  impracticable  fiominoompatibifity  widi  die  proper- 
ties of  the  subject  matter :  die  only  obstacle  was  supposed  to  lie  iu  die 
prirate  intu'Wts  or  prejudices^  wbicb  binderod  men  mm  being  wiDiiig 
to  see  tbem  tried.  Students  in  politics  tbns  atteaq>ted  to  study  die 
padiologj  and  tberapeutics  of  tbe  social  body,  before  diey  bad  laid  the 
necessary  fcundarion  in  its  pbyaiology ;  to  cnre  disease^  ^ndiont  under- 
standing die  laws  of  beaUk  And  tbe  resuk  was  such  as  it  must  always 
be  when  men  eren  of  gveat  ability  attempt  to  deal  widi  the  complex 
questions  of  a  science  befisre  its  simpler  and  mere  elementary  proposi- 
tuns  have  been  establishacL 

No  wooder  tbat  when  tbe  phenomena  of  sodetybate  so  rarely  been 
contemplated  in  the  point  of  Tiew  characterisdc  of  science,  die  philo- 
sophy m  society  should  ba^e  made  fitde  pwwress ;  diould  contain  few 
general  propositions  sufficiently  precise  and  certain,  for  common  in- 
quireiB  to  recognize  in  them  a  scientific  character.  The  vulgar  nodon 
aecordii^y  is,  that  all  pretension  to  lay  down  general  truths  on  politics 
and  society  is  ouackery ;  that  no  univerBality  and  no  certainty  are 
attainable  m  such  matten.  What  partly  excuses  this  common  notion 
is,  that  it  is  really  not  without  foundadon  in  one  particular  sense.  A 
large  proportaoii  of  those  who  have  laid  claim  to  the  character  of  philo- 
sophic polidciana^  have  attempted,  not  to  ascertain  universal  sequences, 
but  to  frame  umversal  precepts.  They  have  had  some  one  form  of 
government,  or  system  of  laws,  to  fit  all  cases;  a  pretension  well 
meriting  the  ridicule  with  which  it  is  treated  b^r  practidoneiB,  and 
wholly  unsupported  by  thtv  analogy  of  the  art  to  which,  from  die  nature 
of  its  sulgect,  that  of  polidca  must  be  die  most  nearly  allied.  No  one 
now  supposes  it  possible  that  oine  remedy  can  cure  all  diseases,  or  even 
the  same  disease  in  all  constit\itioi«t  and  habits  of  body.  Yet  physi- 
ology is  admitted  to  be  a  science,  and  medical  practice,  when  it  disre- 
gazds  the  indications  of  the  science,  to  b«  crinunal  quackery. 

It  is  not  necessary  to  even  the  perfection  of  a  science,  diat  the 
corre^onding  art  should  possess  univtrgal,  or  even  general  rules. 
The  phenomena  of  society  might  not  only  >>e  completely  dependent 
upon  known  causes,  but  the  mode  of  action  of  all  tfcse  causes  might 
be  reducible  to  laws  of  considerable  simplicity,  aad  yet  no  two  cases 
might  a^it  of  being  treated  in  precisely  the  same  Ujumer.  So  greas 
might  be  the  variety  of  circumstances  on  which  the  reMts  in  different 
cases  depend,  diat  art  might  not  have  a  single  general  pr^pt  to  give, 
except  tnat  of  watching  the  circumstances  of  the  case,  ana  i^^pting 
our  measures  to  the  effects  which,  according  to  the  principles  ^f  the 
science,  result  frcnn  those  circumstances.  But  because,  in  so  compll. 
cated  a  class  of  subjects,  it  is  absurd  to  lay  down  practical  maxims  or 
umversal  application,  it  does  not  follow  that  die  phenomena  do  not 
conform  to  universal  laws. 

§  2.  All  phenomena  of  society  are  i>henomena  of  human  nature, 

Senerated  by  the  action  of  outward  circumstances  upon  masses  of 
uman  beings-:  and  i£  therefore,  the  phenomena  of  human  thought, 
feeling,  and  action,  are  subject  to  fixed  laws,  die  phenomena  of  society 
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cannot  but  conform  to  fixed  laws,  the  conaequenceB  of  the  preceding. 
There  is,  indeed,  no  hope  that  dieae  laws,  thoueh  our  knowledge  of 
them  werp  as  certain  and  as  cemplete  as  it  ia  m  aatronomy,  would 
enable  us*  to  predict  the  histxiry  of  society,  like  that  of  tibe  celestial 
ap|>earaiices,  for  tfioiuanis  of  yearn  to  oome.  fiut  the  dkUferatice  ef 
certainty  is  not  in  the  laws  themselyes,  it  is  in  the  data  to  which  these 
liawB  are  to  be  appKed.  In  astronomy  the  causes  infoiendng  the  resnlt 
are  few,  and  change  Bttle,  and  that  Iwie  accoidmg  to  known  laws :  we 
can  ascertain  what  diey  are  now,  and  thence  detieiinitee  what  fh^  will 
be  at  any  e^och  of  a  distant  fotnre.  The  data,  therefore,  hi  agronomy, 
are  as  certain  as  the  laws  themselves.  The  dreumaianees,  on  the  con- 
trary, wluch  influence  die  condition  and  progress  of  society,  are  in- 
numerable, and  pexpcftoaliy  changing^  and  &ough  diey  all  change  in 
obedience  to  cantos,  and  llierefore  to  hfcWB,  the  tnukttude  of  tiie  eausea 
is  so  ffreat^  an  to  deify  our  limited  powetis  of  cafeuktion.  Nm  to  say 
that  the  imposQibility  of  a^pplying  precise  ncnnbers  to  focts  of  such  a 
description,  would  set  an  impassable  limit  to  the  poaaibiity  of  calcifr- 
lating  them  beforehand,  even  if  the  powers  of  tne  human  intellect 
were  otherwise  adecpiate  to  the  task. 

But,  as  we  before  remarked,  an  amomit  of  knowledge  onito  iaaufi* 
cient  for  pre£ciion,  may  be  most  valuable  for  guidance.  The  acience. 
of  society  would  htcre  attained  a  Teiy  h^  point  of  pesfocdon,  if  it 
enabled  us,  in  any  given  condition  of  sociid  afein,  in  the  conditioQ  far 
instance  of  Europe  or  any  Buropeaik  country  at  the  present  time,  to 
understand  by  wW  causes  it  had,  in  any  and  evvry  paitioalar,  been 
made  what  it  was;  whether  it  was  tending  to  any,  and  to  what, 
changes ;  what  effects  each  featni^  of  its  existing  state  was  likely  to 
produce  in  the  foture ;  and  by  what  means  any  <^  llM)ae  crffeois  mig^ 
be  prevented,  modified,  or  accelerated,  or  a  cuSereot  class  of  efieocs 
superinduced.  There  is  nothing  chimeriieal  in  the  hopethaa  ffeneval 
laws,  sufficient  to  enable  us  to  answer  these  varions  qaestimis  for  any 
country  or  time  with  the  individual  chrcnmstances  of  which  we  are 
well  acquainted,  do  really  admit  of  bdne  ascertained ;  and  noveover^ 
that  the  other  branches  of  hmnan  knowledge,  wi»ch  tl^  undertaking 
presupposes,  are  so  for  advanced  that  the  time  is  ripe  for  its  acocm* 
plishment.    Such  is  the  object  of  the  Social  Science. 

That  the  nature  of  what  I  consider  the  true  method  of  tfie  science 
may  be  made  more  palpable,  by  first  sbowing  wfaai  that  method  is  not; 
it  will  be  expedient  to  characterize  briefly  two  radical  miBconceptiont 
of  the  proper  mode  of  philosophizing  on  society  and  government,  one 
or  other  of  which  is,  either  expfid^  or  more  often  vnoonacionsly, 
entertained  bv  almost  all  who  have  meditated  or  argued  vsapecting  the 
logic  of  politics  since  the  notion  of  treaitiiig  it  by  strict  lules^  a»l  <m 
Baconian  principlipB,  has  been  current  among  the  mora  advanced 
thinkers.  These  erroneous  metiiods,  if  the  word  method  can  be 
applied  to  erroneous  tendencies  arising  firom  die  absence  of  any  soi^ 
ficientlv  distinct  conception  of  method,  may  be  aptly  termed  the 
Bxpenmentaly  or  Chemical,  mode  of  investigMion,  aad  the  Abstract. 
•>r  Geometrical  mode.    We  shall  begin  with  the  former. 


Digitized  by 


Google 


MO  IXMIC  OP  nS  MOBAL  UffWMCaM. 

CHAPTER  Vn. 

OF  THB  CBKMICAJU  OK  SIPBIIiaDiTAL,  METHOD  IN  TVft  BOCIilL  8CEBMC& 

§  1.  Thb  lawB  of  the  |>heaoineiia  of  flocietjr  are»  and  can  be,  nothing 
but  the  laws  of  the  actions  and  passions  of  human  beings  united  to- 
gether in  the  sodal  state.  Men,  however,  in  a  state  of  sodety,  axe 
still  men ;  their  actions  and  passions  are  obedient  to  the  laws  of  indi- 
Tidual  human  nature.  Men  are  not,  when  brought  toother,  converted 
Into  another  kind  of  substance,  with  difierent  properties ;  as  hydrogen 
and  oxygen  are  different  from  water,  or  as  hydrogen,  oxygen,  carbon, 
and  azote,  are  di£farent  from  nerves,  muscles,  and  tendons.  Human 
beings  in  society  have  no  properties  but  those  which  are  derived  from, 
and  may  be  resolved  into,  the  laws  of  the  nature  of  individual  man.  In 
social  phenomena  the  Composition  of  Causes  is  the  universal -law. 

Now,  the  mediod  oTphilosophizing  which  may  be  termed  chemical, 
overlooks  this  fact,  and  proceeds  as  if  the  nature  of  man  as  an  indi- 
vidual were  not  concerned  at  all,  or  concerned  in  a  very  inferior  de- 
gree, in  the  operations  of  man  in  soNciety.  All  reasoning  in  politics  or 
social  affairs,  grounded  upon  principles  of  human  nature,  is  objected 
to  by  reasoners  of  this  sort,  under  such  names  as  **  abstract  theory." 
For  governing  their  opinions  and  conduct,  they  pro&ss  to  demand,  in 
aU  cases  without  exception,  specific  experience. 

This  mode  of  thinking  is  not  only  general  with  practitioners  in 
politics,  and  with  that  ver^  numerous  class  who  (on  a  subject  which  no 
one,  however  ignorant,  thinks  himself  incompetent  to  discuss)  profess 
to  guide  themselves  by  common  sense  rather  than  by  science;  but  is 
often  countenanced  by  persons  with  ^eater  pretensions  to  instruction; 
pe  sons  who»  having  sufficient  acquiuntance  with  books  and  with  the 
current  ideas  to  have  heard  that  Bacon  taught  men  to  follow  expe- 
rience, and  to  ground  their  conclusions  upon  facts  instead  of  meta- 
physical dogmas,  think  that  by  treating  political  fiicts  in  as  directly 
experimentid  a  method  as  chemical  facts,  they  are  showing  themselves 
true  Baconians,  and  proving  their  adversaries  to  be  mere  syllogizen 
and  schoolmen.  As,  however,  the  notion  of  the  applicability  of  experi- 
mental methods  to  political  philosophy  cannot  coexist  with  any  just 
conception  of  these  methods  themselves,  the  kind  of  aiguments  from 
experience  which  the  chemical  theory  brings  forth  as  its  fruits  (and 
which  form  the  staple,  in  this  countiy  especially,  ofparliamentary  and 
hustings'  oratory)  are  such  as,  at  no  time  since  ^icon,  would  have 
been  admitted  to  be  valid  in  chemistry  itself,  or  in  any  other  branch  of 
experimental  science.  They  are  such  as  these :  that  Uie  prohibition  of 
foreign  commodities  must  conduce  to  national  wealth,  because  England 
has  nourished  under  it,  or  because  countries  in  seneral  which  have 
adopted  it  have  flourished ;  that  our  laws,  or  our  internal  administra- 
tion, or  our  constitution,  are  excellent  for  a  similar  reason ;  and  the 
eternal  arguments  from  historical  examples,  from  Athens  or  Rome, 
from  the  fires  in  Smithfield,  or  the  Frencn  Revolution. 

I  will  not  waste  time  in  contending  against  modes  of  argumentation 
which  no  person,  with  the  smallest  practice  in  estimating  evidence, 
could  possibly  be  betrayed  into ;  which  draw  conclusions  of  general 
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application  from  a  single  unanalyzed  instance,  or  arbitrarily  refer  an 
effect  to  tfome  one  among  its  antecedents,  without  any  process  of  elimi- 
nation or  comparison  of  instances.  It  is  a  rule  both  of  justice  and  of  good 
sense  to  grapple  not  with  the  absurdest,  but  with  the  most  reasonable 
form  of  a  wrong  opinion.  We  shall  suppose  our  inquirer  acquainted 
with  the  ti^ue  conditions  of  experimental  mvestigation,  and  competent  in 
point  of  acquirements  for  I'^alizing  them,  if  they  can  be  realized  in  any 
case  of  the  kind.  He  shall  know  as  much  of  the  facts  of  history  as 
mere  erudition  can  teach — as  much  as  can  be  proved  by  testimony, 
without  the  assistance  of  any  theory ;  and  if  those  mere  facts,  properly 
collated,  can  fulfill  the  conditions  of  a  real  induction,  he  shall  oe  quah- 
iied  for  the  task. 

But,  that  no  such  attempt  can  hare  the  smallest  chance  of  success, 
hm  been  abundantly  shown  in  the  tenth  chapter  of  the  Third  Book.* 
We  there  examined  whether  effects  which  depend  upon  a  complication 
of  causes,  can  be  made  the  subjects  of  a  true  induction  by  observation 
and  experiment ;  and  concluded,  on  the  most  convincing  grounds,  that 
they  cannot.  Since,  of  all  effects,  none  depend  upon  so  great  a  com- 
plication of  causes  as  social  phenomena,  we  might  leave  our  case  td 
rest  in  safety  upon  that  previous  shovdng.  But  a  logical  principle,  as 
yet  so  little  familiar  to  the  ordinary  run  of  thinkers,  requires  to  be  in- 
sisted upon  more  than  once,  in  order  to  make  the  due  impression ;  and 
the  present  being  the  case  which  of  all  others  exemplifies  it  the  most 
strongly,  there  will  be  advantage  in  restating  the  grounds  of  the  general 
maxim,  as  applied  to  the  specialities  of  the  class  of  inquiries  now  under 
consideration. 

§  2.  The  first  difficulty  which  meets  us  in  the  attempt  to  apply  ex- 
perimental methods  for  ascertaining  the  laws  of  social  phenomena,  is 
that  we  are  without  the  means  of  making  artificial  experiments.  Even 
if  we  could  contrive  experiments  at  leisure,  and  try  them  without 
limit,  we  should  do  so  under  immense  disadvantages ;  both  from  the  im- 
possibility of  ascertaining  and  taking  note  of  all  the  facts  of  each  case, 
and  because  (those  facts  being  in  a  perpetual  state  of  change)  before 
sufficient  time  had  elapsed  to  ascertain  the  result  of  the  experiment, 
some  material  circumstances  would  always  have  ceased  to  be  the  same. 
But  it  is  unnecessary  to  consider  the  logical  objections  which  would  exist 
to  the  conclusiveness  of  our  experiments,  since  we  palpably  never 
have  the  power  of  trying  any.  We  can  only  watch  those  which  nature 
produces,  or  those  which  are  produced  for  other  reasons.  We  cannot 
adapt  our  logical  means  to  our  wants,  by  varying  the  circumstances  as 
the  exigencies  of  elimination  may  require.  If  die  spontaneous  instances, 
formed  by  contemporair  events  and  by  the  successions  of  phenomena 
recorded  in  history,  afford  a  sufficient  variation  of  circumstances,  an 
induction  from  specific  experience  is  attainable ;  otherwise  not.  The 
question  to  be  resolved  is,  therefore,  whether  the  renuisites  for  induc- 
tion respecting  the  causes  of  political  effects  or  the  properties  of 
political  agents,  are  to  be  met  with  in  history  Y  includmg  under  the 
term,  contemporary  history.  And  in  order  to  give  fixity  to  our  con- 
ceptions, it  will  be  advisable  to  suppose  this  question  asked  in  reference 
to  some  special  subject  of  political  inquiry  or  controversy ;  such  as  that 


*  Supn,  pp.  29^-864. 
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great  topic  of  dtbtte  in  tbe  present  day,  tha  operation  of  reitrictiva  and 
prohibitoiy  commercial  legiulation  i^on  national  wealth*  Let  thia^  theOt 
be  the  scientific  question  to  be  investigated  by  specific  ezpmence. 

§  3.  In  order  to  apply  to  the  case  the  most  perfect  of  the  methods 
of  experimental  inquiry,  the  Method  of  Difference,  we  require  to  find 
two  instances,  wfaidi  taUy  in  every  particular  except  the  one  which  is 
the  subject  of  inquiry.  If  two  nations  can  be  founa  which  are  alike  in 
all  natural  advantaffes  and  disadvantages ;  whose  people  resemble  each 
other  in  every  quality,  physical  and  moral,  innate  and  acquired ;  whose 
habits,  usages,  opinions,  laws,  and  institutions  are  the  same  in  afl  re- 
spects, except  that  one  of  them  has  a  more  protective  tariff,  or  in  other 
req^ects  interfidrea  more  with  the  freedom  of  industry ;  and  if  one  of 
these  nations  is  found  to  be  rich,  and  the  other  poor,  or  one  richfr 
than  the  other,  this  will  be  an  ^ayfenmejUiim  entctt:  a  real  proof,  l^ 
experience,  which  of  the  two  systems  is  most  fiivorable  to  national 
ricnes.  But  the  suf^Mwition  that  two  such  instances  can  be  met  with 
is  absurd  on  the  face  of  iL  Nor  is  such  a  concurrence  even  abstract- 
edly possible.  Two  nations  which  agreed  in  everything  except  their 
commercial  policy  would  agree  also  in  that.  Differences  of  legislation 
are  not  inherent  and  ultimate  diversities ;  are  not  properties  of  Kinds* 
They  are  e&cts  of  preexisting  causes.  If  the  two  nations  diffex  in 
this  portion  of  their  institutioBS,  it  is  from  some  difference  in  their 
position,  and  thence  in  their  apparent  interests,  or  in  some  portion  or 
other  of  their  opinions,  habits,  and  tendencies ;  which  opens  a  view  of 
fiirther  differences  without  any  assignable  limit,  capable  of  operating 
on  their  industrial  prosperity,  as  well  as  on  every  other  feature  of  their 
condition,  in  more  wavs  than  can  be  enumerated  or  imagined.  There 
is  thus  a  demonstrated  impossibility  of  obtaining,  in  the  investigations 
of  the  social  science,  the  conditions  required  for  the  most  conclusive 
£brm  of  inquiry  by  specific  experience. 

In  the  absence  of  the  direct,  we  may  next  try,  as  in  other  cases,  the 
supplementary  resource,  called  in  a  fermer  place  the  Indirect  Method 
of  Difl^rence:  which,  instead  of  two  instances  diffisring  in  nothing  but 
the  presence  or  absence  of  a  given  circumstance,  compares  two  wua 
of  instances  respectivelv  agreeing  in  nothing  but  the  presence  of  a  cir- 
cumstance on  the  one  side  and  its  absence  on  the  other.  To  choose 
the  most  advantageous  case  conceivable  (a  case  far  too  advantaffeous 
to  be  ever  obtained),  suppose  that  we  compare  one  nation  which  has  a 
restrictive  policy,  witb  two  or  more  nations  agreeing  in  nothing  but  in 
pennittiug  firee  trade.  We  need  not  now  suppose  that  either  of  these 
nations  agrees  with  the  first  in  all  its  circumstances ;  one  may  agree 
with  it  in  some  of  its  circunstanoes,  and  another  in  the  remunder. 
And  it  may  be  argued,  that  if  these  nations  remain  poorer  than 
the  restrictive  nation,  it  cannot  be  for  want  either  of  the  first  or  of  the 
second  set  of  circumstances,  but  it  must  be  for  want  of  the  protecting 
avstem.  If  (we  might  say)  the  restrictive  nation  had  prospered  from 
t£e  one  set  of  causes,  the  first  of  the  free-trade  nations  woidd  have 
prospered  equally ;  if  by  reason  of  the  other,  the  second  would :  but 
neither  hast  therefore  the  prosperity  was  owin^  to  the  restrictions, 
this  win  be  allowed  to  be  a  very  &vorable  specimen  of  an  argument 
from  specific  experience  in  politics,  and  if  this  be  inconclusive,  it  would 
not  be  easy  to  find  another  prefiarable  to  it^ 
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Yet,  that  it  biocoiieljiisive^Boaroely  requires  to  be  pou^  Whj 

must  the  prosperous  nation  have  pro^ered  from  one  canse  exelBsirely  1 
National  prosperity  is  always  the  oottective  result  of  a  multitude  of 
favorable  circumstances :  and  of  these,  the  restrictive  nation  may  unifee 
a  greater  number  than  either  of  the  others,  although  k  may  have  all  of 
those  circumstances  in  common  with  either  one  or  tiie  other  of  tiiem. 
Its  piio^writy  may  be  partly  owing  to  circumstances  conmon  to  it 
with  one  of  tiaose  nations,  ttid  partfy  y^ith  the  other,  while  tiley,  having 
each  of  them  only  half  the  number  of  &voxable  dnnimBtances,  have 
remained  inferior.  So  that  the  cloeest  imitation  which  can  be  made,  in 
the  social  seienoe,  of  a  genuine  induction  from  direct  experience,  gives 
but  a  specious  semblimce  of  condusivenaBS,  without  any  real  value 

§  4.  The  Method  of  Difference  in  either  of  its  forms  being  thus 
completely  out  of  the  question,  there  remains  the  Method  of  Agree- 
ment. But  we  are  already  aware  of  how  little  value  tiiis  method  is, 
in  cases  admitting  Pluralky  of  Causes :  and  social  phenomena  are 
those  in  which  the  plurality  prevails  in  the  utmost  posstble  extent. 

Suppose  that  die  observer  makes  the  luddeet  kk  which  coi^  be 
l^ven  him  by  aav  conceivable  combination  of  dnnces :  that  he  findb 
two  nations  whi<»L  agree  in  no  circumstance  whatever,  except  in  having 
a  restrictive  system,  and  n^  being  prosperous;  or  a  number  of  nations* 
all  prospearous,  which  have  no  antecedent  cireamstances  common  to 
them  aU  but  that  of  ha^ng  a  lestrititive  policy.  It  is  unnecessary  to  go 
into  the  oonaidecation  oi  &&  ioe^ossibility  of  ascertaining  fiom  history, 
or  even  from  coatemfK>rary  observation,  that  such  is  really  the  fact ; 
that  the  nations  agree  in  no  other  circumstance  capable  of  mfluencing 
the  case.  Let  us  suppose  Chk  knpossibilitjr  vanquished,  and  tiie  fact 
ascertained  tiiat  they  agreed  only  m  a  restnctive  system  as  an  antece- 
dent, and  industrial  prosperity  as  a  consequent.  What  degree  of  pre- 
sumption does  Jthis  raise,  diat  the  restrictive  system  caused  the  pros- 
perity %  One  so  triftuDg  as  to  be  ecpiivalent  to  none  at  all.  That  some 
one  antecedent  is  the  cause  of  a  ffiven  eflfeot,  because  all  other  antece- 
dents have  been  found  capable  of  being  eHrainated,  is  a  just  inferencoi 
cmly  if  tiie  effect  can  have  but  one  cause.  If  k  admhs  of  sevend,  no* 
tiling  is  more  natural  than  that  each  of  these  should  separately  admit  of 
being  eluninated.  Now,  in  the  case  of  polkical  phenomena,  the  suppo- 
sition of  unity  of  cause  is  not  only  wide  of  the  truth,  but  at  an  immeas- 
urable distance  from  it.  The  causes  of  ever^  social  phenomenon  which 
we  are  particularly  interested  about,  security,  wealth,  freedom,  good 
ffovermnenty  public  virtue,  public  intBlligence,  or  their  opposiles,  are 
wfinitely  numerous :  especially  the  external  or  remote  causes,  which 
alone  are,  for  the  most  part,  accessible  to  ditoect  observation.  No  one 
cafise  suffices  of  itself  to  produce  any  one  of  these  phenomena;  while 
there  are  countless  causes  which  have  some  influence  over  them,  and 
may  cooperate  either  in  tiieir  production  or  in  their  prevention.  From 
die  mere  fact,  tiierolbre,  df  our  having  been  able  to  eliminate  some 
circumstances,  we  can  by  no  means  infer  tiiat  tins  drcnmstance  was  not 
instrum^ital  to  the  effect  even  in  the  very  instances  from  which  we 
have  eliminated  it.  We  may  conclude  that  the  effect  is  sometimes 
produced  without  it;  but  not  that,  wheA  present,  it  does  not  cqptribute 
Its  part 

Similar  objections  will  be  found  to  apply  to  the  Method  of  Concom- 
4A 
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itant  VarialaoiM.  If  the  causes  which  act  upon  the  state  of  any  society 
produced  effects  differing  from  one  anodier  in  kind ;  if  wealth  depended 
upon  one  cause,  peace  u^n  another,  a  third  made  a  people  virtuous,  a 
fourth  'intelhgent ;  we  might,  though  ttnable  to  aeyer  the  causes  from 
one  another,  refer  to  each  of  them  that  property  of  the  effect  whidi 
waxed  as  it  waxed,  and  which  waned  as  it  waned.  But  every  attribute 
of  the  social  body  is  influenced  by  innumerable  causes;  and  such  is  the 
mutual  action  of  the  coexisting  elements  of  society,  that  whatever 
affects  any  one  of  the  more  important  of  them,  will  by  that  alone,  if  it 
does  not  affect  the  others  diiectly,  affect  them  indirectly.  The  effects, 
therefore,  of  diffisrent  agents  not  being  diflferent  in  quality,  while  the 

Suantity  of  each  is  the  mixed  result  a£  all  the  agents,  the  variatums  of 
le  aggregate  cannot  bear  any  uniform  proportion  to  those  of  any  one 
of  its  component  parts. 

§  5.  There  remains  the  Method  of  Residues ;  which  appeara,  on  the 
first  view,  less  foreign  to  this  kin^  of  inquiry  than  the  three  other  meth- 
ods, because  it  only  requires  that  we  should  accurately  note  the  circum- 
stances of  some  one  country,  or  state  of  society.  Making  allowance, 
thereupon,  for  the  effect  of  all  causes  whose  tendencies  are  known,  the 
residue  which  those  causes  are  inadequate  to  explain  may  plausibly  be 
imputed  to  the  remainder  of  the  cirenmstatices  which  are  known  to 
have  existed  in  the  case.  Something  similar  to  this  is  the  method 
which  Coleridge*  describes  himself  as  having  followed  in  his  political 
essays  in  the  Morning  Po9t,  *'  On  every  great  occurrence  I  endeav- 
ored to  discover  in  past  history  the  event  diat  most  nearly  resembled 
it.  I  procured,  wherever  it  was  possible,  the  contempotary  historians, 
memorialists,  and  pamphleteers.  Then  ^rly  subtracting  ^e  points  of 
difference  from  those  of  likeness,  as  the  balance  favored  the  former  or 
the  latter,  I  conjectured  that  the  result  would  be  the  same  or  different. 
As  for  instance  in  the  series  of  essays  entitled  *  A  comparison  of  France 
under  Napoleon  with  Rome  under  the  first  Ceesars,'  and  in  those  which 
followed,  'on  the  probable  final  restoration  of  the  Bourbons.'  The 
same  plan  I  pursued  at  the  commencement  of  the  Spanish  Revolution, 
and  with  the  same  success,  taking  the  war  of  the  United  Provinces 
with  Philip  II.  as  the  groundwork  of  the  comparison.*'  In  this  inquiry 
Coleridge  no  doubt  employed  the  Method  ot  Residues ;  for,  in  "  sub- 
tracting the  points  of  oifference  from  those  of  likeness,"  he  doubtless 
weight,  and  did  not  content  himself  with  numbering  them :  he  doubt- 
less took  those  points  of  agreement  only,  which  might  be  known  frtmi 
their  own  nature  to  be  capable  of  infiuencinr  the  effect,  and,  allowing 
for  that  influence,  concluded  that  the  remainder  of  the  result  would  be 
referable  to  the  points  of  difference. 

Whatever  may  be  the  efficacy  of  this  method,  it  is,  as  we  long  ago 
remarked,  not  a  method  of  pure  observation  and  experiment ;  it  con- 
dudes,  not  from  a  comparison  of  instances,  but  from  the  comparison 
of  an  instance  with  the  result  of  a  previous  deduction.  Appliea  to  so- 
cial phenomena,  it  presupposes  that  the  causes  fix>m  which  part  of  the 
effect  proceeded  are  already  known ;  and  as  we  have  shown  that  these 
cannot  have  been  knoWn  by  specific  experience,  they  must  have  been 
learned  J;>y  deduction  from  the  principles  of  human  nature ;  experience 


Digitized  by 


Google 


TBV  GBOMBTKICAL  METHOD.  bbi 

being  called  in  onlj  as  a  supplementary  resource,  to  determine  the  causes 
whioi  produced  an  unexplained  residue.  But  if  the  principles  of  hu- 
man nature  may  be  had  recourse  to  for  the  establishment  of  some  po- 
litical truths,  they  may  for  alL  If  it  be  admissible  to  say,  England 
must  have  prospered  oy  reason  of  her  prohibitory  system,  because 
after  allowing  for  all  the  other  tendencies  which  haye  been  operating, 
there  js  a  portion  of  prosperity  still  to  be  accounted  for ;  it  must  he 
admissible  to  go  to  the  same  source  for  the  effect  of  the  prohibitory 
s^tem,  and  examine  what  account  the  laws  of  h\unan  motiyes  and  ac- 
tions will  enable  us  to  giye  of  iU  tendencies.  Nor,  in  fact,  will  the 
experimental  argument  amount  to  anything,  except  in  yerification  of  a 
conclusion  drawn  from  those  general  laws.  For  we  may  subtract  the 
effect  of  one,  two,  three,  or  four  causes,  but  we  shall  neyer  succeed  in 
subtracting  the  effect  of  all  causes  except  one ;  while  it  would  be  a 
curious  instance  of  the  dangers  of  too  much  caution,  if,  to  avoid 
depending  on  d  priori  reasoning  concerning  the  effect  of  a  single 
cause,  we  should  oblige  ourselves  to  depend  upon  as  many  separate 
d  priori  reasonings  as  there  are  causes  operatmg  concurrently  with 
that  particular  cause  in  some  given  instance. 

We  have  now  sufficiently  characterized  the  absurd  misconceptioa 
of  the  mode  of  investi^ration  proper  to  political  phenomena,  which  I 
have  termed  the  Chemical  Metibod.  So  lengthened  a  discussion  wonld 
not  have  been  necessary,  if  the  claim  to  decide  authoritatively  on  polit- 
ical doctrines  were  confined  to  persons  who  had  competently  studied 
any  one  of  the  higher  departments  of  physical  science.  But  since  the 
generality  of  those  who  reason  on  political  suUects,  satisfectorily  to 
themselves  and  to  a  more  or  less  numerous  body  of  admirers,  know 
nothing  whatever  of  the  methods  of  physical  investigation  beyond  a 
few  precepts  which  they  continue  to  parrot  after  Bacon,  being  entirely 
unaware  diat  Bacon's  conception  of  scientific  inquiry  has  done  its 
work,  and  that  science  has  now  advanced  into  a  higher  stage ;  ihere 
are  probably  many  to  whom  such  remarks  as  the  foregoing  ma^  still 
be  useful.  In  an  age  in  which  chemistry  itself,  when  attemptin|g  to 
deal  with  the  more  complex  chemical  sequences,  those  of  the  animal 
or  even  the  vegetable  orffanism,  has  found  it  necessary  to  become,  and 
has  succeeded  in  becoming,  a  Deductive  Science— 4t  is  not  to  be  ap- 
prehended that  any  person  of  scientific  habits,  who  has  kept  pace  with 
the  general  progress  of  the  knowledge  of  nature,  can  be  in  danger  ci 
applying  the  methods  of  elementary  chemistry  to  explore  the  sequences 
of  the  most  complex  order  <^  phenomena  in  existence. 


CHAPTER  VIIL 

OF  THE  OEOMETRICAL,  OR  ABSTRACT  METHOD. 

§  1.  Tax  misconception  discussed  in  the  preceding  chapter  is,  as  we 
said,  chiefly  committed  by  persons  not  much  accustomed  to  scientific 
investigation :  practitioners  m  politics,  who  rather  employ  the  common- 
places of  philosophy  to  justify  their  practice,  than  seek  to  guide  their 
practice  by  any  pnilosophic  views ;  or  imperfectly  educated  men,  who, 
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in  ignortnce  of  ^  carafiil  seleotiim  and  elaiborate  compariioii  of 
instances  required  fat  the  fiMination  cf  a  scnind  dieotj,  attenpt  tt> 
fcttnd  one  upon  a  few  oeincidencM  itkndk  they  have  casuaOisr  noiacedL 

The  erroneotts  method  of  which  we  are  now  to  treat  u^  on  the  eon- 
triiy»  peculiar  to  thinking  and  atudiooa  sunda.  it  merer  ooold  have 
aoggeoted  itoelf  hut  to  penena  of  aome  femiliaritj  with  the  nature  of 
acieaiafic  reaearoh;  who — heinr  aware  of  the  impoeaibili^  of  eatabhah- 
ing,  hy  caaoid  ohaerration  or  £reet  expenmentation,  a  true  dieory  of 
aeqnenoea  eo  complex  aa  are  those  of  the  aocial  ]di0aoniena«^lMive 
reeoune  to  die  ainuder  lawa  which  are  immediately  cmerative  in  those 
pheMoaena*  and  which  are  no  other  than  die  lawa  of  die  nature  of  dw 
Lunan  beings  thermn  concemed.  These  diinkers  perceire  (what  the 
Miitiaana  of  the  dieoucal  or  e^Mrimental  dieory  do  not)  that  the  pka- 
toao^hy  of  sodety  is  a  deilnotive  actence.  But,  from  an  insuficMnt 
oonaideradon  of  the  specific  nature  of  the  subject  matter-^and  often 
because  (their  own  acient^  education  having  stopped  short  in  too 
early  astage)  geometry  atanda  in  their  ndnda  as  die  type  of  all  deducdve 
adence ;  it  ia  to  geometry,  ntfher  than  to  aatranomy  and  mitaral  pha- 
losophy,  that  they  unconadoualy  aaaimilale  the  dednctiTe  science  of 
aociety. 

Among  die  diflferenees  between  geometry  (a  acience  of  ooexistent 
fiusiB,  altogedier  independent  of  the  laws  of  the  auccesaion  of  phe- 
nomena) and  those  pnyaical  Sciences  of  Causation  which  have  been 
rendered  dednctiTe,  the  fbttowinr  ia  one  of  the  moat  eonapicuous: 
That  geometry  affords  no  room  mr  what  ao  donstantly  occurs  in  me- 
chanics and  ita  appfieationsy  the  case  of  conflicting  m-oes;  of  caufees 
^Hiich  countoract  or  modify  one  another.  In  mechndcs  we  continu^y 
find  two  or  more  moving  forces  prodoctne,  not  modon*  but  rest;  cr 
modon  in  a  different  direcdon  from  that  which  would  have  been  pro- 
duced by  eidier  of  the  gsneradne  forces.  It  is  true  that  die  effect  of 
die  joint  forces  is  the  same  when  they  act  shnultaneousfy,  as  if  they  had 
acted  one  after  another,  or  by  tuns ;  and  it  is  in  this  that  the  diflerence 
between  mechanical  and  diemical  laws  consists.  But  still  die  ellecta, 
whedier  produced  by  suoeessiye  or  by  simuhaneoua  acdon,  do,  wholly 
or  in  part,  cancel  one  another:  what  die  one  force  does,  the  other, 
pardy  or  atooffedwr,  undoes.  There  is  no  ranilar  state  of  diings  in 
ffeometr]^.  The  result  which  foUowa  from  one  geometrical  principle 
has  nodiing  that  centradacts  the  teault  winch  follows  from  another. 
What  is  proived  true  from  one  geometrical  dieorem,  what  would  be 
true  if  no  other  geometrical  principles  existed,  cannot  be  altered  and 
made  no  longer  true  by  reason  of  some  other  principle.  What  is  once 
proved  true  must  be  true  in  all  cases,  whatever  supposition  may  be 
made  in  regard  to  any  odier  matter. 

Now  a  conception,  similar  to  this  last,  would  appear  to  have  been 
formed  of  die  social  science,  in  the  minds  of  the  earlier  of  those  who 
have  attempted  to  cultivate  it  by  a  deductive  mediod.  Mechanica 
would  be  a  science  very  similar  to  geometry,  if  every  motion  resulted 
from  one  force  alone,  and  not  from  a  conflict  of  forces.  In  the 
geometrical  tbeorr  of  society,  it  seems  to  be  supposed  that  thia  is 
reaUy  the  case  with  the  social  phenomena;  ai^  that  each  of  them 
results  alvraya  from  only  one  toroe,  one  single  properly  of  human 
nature* 

At  the  point  which  we  hatv  now  readied,  it  cannot  be  necessary  to 
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•ay  anythiiig  ekber  in  proof  or  ia  fliuslxittknk  of  ibe  aflsoiitoii  thai  bxuAl 
b  not  the  true  character  of  the  aecial  pfaeoomena.  There  10  not, 
among  these  most  complex  and  (£br  that  reason)  most  modifiable  of 
all  phenomena,  any  one  over  which  innusneFable  forces  do  not  exercise 
influence ;  whiich  does  not  depend  upon  a  conjua^otion  of  very  many 
causes.  We  have  not,  thereioiie^  U>  prove  the  nation  in  question  to  be 
an  eiTor,  bat  to  prove  that  the  error  has  been  committed ;  ihat  so  wSu^ 
taken  a  conception  of  the  mode  in  which  the  phenomena  of  society 
are  produced,  has  actually  been  entertnioed. 

§  2.  One  numerous  division  of  the  peasoners  who  have  treated  social 
facts  according  to  geometrical  methode,  not  adn^irting  of  any  modificar 
tion  of  one  law  by  another,  must  for  the  present  be  left  out  of  consider 
ation :  because  in  them  this  error  is  complicated  unth,  and  is  the  effect 
of^  another  fundamental  miscoBAeption,  of  which  we  have  already  taken 
some  notice,  and  which  wiU  be  treated  of  more  fully  before  we  con« 
elude.  I  speak  of  those  who  deduce  political  conclusions  not  firem 
laws  of  nature,  not  from  sequencea  of  ^enomena,  real  or  imaginary, 
but  from  imbendiog  practical  maxims.  Such,  for  example,  are  8^ 
who  found  their  theories  of  politics  upon  what  b  called  abstract  lights 
that  is  to  say,  upon  universal  precepts ;.  a  pretension  of  which  we  have 
already  noticed  the  chimeiicdt  nature.  Such,  in  like  manner,  are  those 
who  make  the  assumption  of  a  social  contract,  or  any  other  kind  of 
original  obli^tion,  and  apply  it  tp  particular  cases  by  mere  interpre* 
tation.  But  m  this  the  fundaiiientar error  is  the  atten^t  to  treat  an  art 
like  a  science,  and  to  have  a  deductive  art;  the  irrationality  of  which 
will  be  shown  in  a  future  chapter.  It  will  be  proper  to  take  our  ex* 
emplification  of  the  geometrical  theory  from  mose  thinkers  who  have 
avoided  this  additional  error,, and  who  entertain,  so  far,  a  juster  idea 
of  the  nature  of  political  inquiry. 

We  may  cite,  m  the  first  mstanoe,  those  who  assume,  as  the  princi- 
ple of  their  political  philosophy,  that  government  is  founded  on  fear ; 
that  the  dread  of  each  other  is  the  one  motive  by  which  hutnan  bein^ 
were  oridnally  brought  into  a  state  of  society,  and  are  still  held  in  it. 
Some  of  the  earlier  scientific  inquirers  into  politics,  in  particular 
Hobbes,  assumed  this  proposition,  not  by  implication,  but  avowedly, 
as  the  fi)undation  of  their  doctrine,  and  attempted  to  build  a  comj^lete 
philosophy  of  politics  thereupon.  It  is  true  that  Hobbes  (who  is  so 
much  the  most  considerable  of  these,  that  we  need  not  particularly  ad- 
vert to  any  of  the  rest)  did  not  find  this  one  maxim  sumcient  to  carry 
him  through  the  whole  of  his  subject,  but  was  obliged  to  eke  it  out  by 
the  double  sophism  of  an  original  contract.  I  call  this  a  double 
sophism ;  first,  as  passing  off  a  fiction  for  a  &ct,  and  secondly,  as  as- 
suming a  practical  principle,  or  precept,  as  the  basis  of  a  theory ; 
which  is  a  petitio  princtpii,  since  (as  we  noticed  in  treating  of  that 
Fallacy)  every  rule  of  conduct,  even  though  it  be  so  binding  a  one  as 
the  observance  of  a  promise,  must  rest  its  own  foundations  upon  the 
theoiy  of  the  subject,  and  the  theory,  therefore,  cannot  rest  upon  it. 

§  3. '  Passing  over  less  important  instances,  I  shall  come  at  once  to 
the  most  remarkable  example  afforded  by  our  own  times  of  the 
geometrical  method  in  politics ;  emanadng  from  persons  who  were 
weU  aware  of  the  distinction  between  Science  ana  Art;  who  knew 
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that  rules  of  conduct  must  foDow,  not  precede,  the  ascertainment  of 
laws  of  naitnre,  and  that  the  latter,  not  the  farmer,  is  the  legitimate  field 
fiir  the  application  of  the  deductive  method.  I  allude  to  the  interest- 
philosophy  of  the  Bentham  schooL 

The  profound  and  original  thinkers  who  are  commonly  known  under 
this  description,  founded  their  general  theory  of  government  upon  one 
comprehensive  premiss,  namely,  that  men's  actions  are  always  deter* 
mined  by  their  mterests.  There  is  an  ambiffuity  in  this  last  expres- 
sion ;  for,  as  the  same  philosophers,  espedalfy  Bentham,  systematical- 
ly gavb  the  name  of  an  interest  to  anytning  which  a  person  likes,  the 
proposition  may  be  understood  to  mean  only  this,  that  men's  actions 
are  always  determined  by  their  wishes.  In  this  sense,  however,  it 
would  not  bear  out  any  of  the  consequences  which  these  philosophers 
drew  from  it:  and  the  word,  therefore,  in  their  political  reasonings, 
must  be  understood  to  mean  (which  is  also  the  explanation  they  them- 
selves, on  such  occasions,  gave  of  it)  what  is  commonly  termed  pri- 
vate, or  woridlv,  interest. 

Taking  the  doctrine,  then,  in  this  sense,  an  objection  presents  itself 
in  limine  which  mi^t  be  deemed  a  fatal  one,  namely,  that  so  sweep- 
ing a  proposition  is  far  from  being  universally  true.  Men  are  not 
governed  if  all  their  actions  bv  their  worldly  interests.  This,  how- 
ever, is  by  no  means  so  conclusive  an  objection  as  it  at  first  u^pears ; 
because  in  politics  we  are  for  the  most  part  concerned  with  the  con- 
duct not  of  individual  men,  but  either  of  a  series  of  men  (as  a  succes- 
sion of  kings),  or  a  body  or  mass  of  men,  as  a  nation,  an  aristocracy, 
or  a  representative  assembly.  And  whatever  in  true  of  a  large  majori- 
ty of  mankind,  may,  without  much  error,  be  taken  for  true  of  any  suc- 
cession of  persons,  considered  as  a  whole,  or  of  any  collection  of  per- 
sons in  which  the  act  of  the  majority  becomes  the  act  of  the  whole 
body.  Although,  therefore,  the  maxim  is  sometimes  expressed  in  a 
manner  unnecessarily  paradoxical,  the  consequences  drawn  from  it  will 
hold  equally  good  if  the  assertion  be  limited  as  follows — ^Any  succes- 
sion of  men,  or  the  majority  of  any  body  of  men,  will  be  governed  in 
the  bulk  of  their  conduct  by  their  personal  interests.  We  are  bound 
to  allow  to  this  school  of  philosophers  the  benefit  of  this  more  rational 
statement  of  their  fundamental  maxim,  which  moreover  is  in  strict  con- 
formity to  the  explanations  which,  when  considered  to  be  called  for, 
have  been  given  by  themselves. 

The  theory  goes  on  to  infer,  correctly  enough,  that  if  the  action^  of 
mankind  are  determined  in  the  main  by  their  selfish  interests,  the  only 
rulers  who  will  govern  according  to  the  interest  of  the  governed,  are 
those  whose  selfish  interests  are  m  accordance  with  it  And  to  this  is 
added  a  third  proposition,  namely,  that  no  rulers  have  their  selfish 
interest  identical  with  that  of  the  eovemed,  unless  it  be  rendered  so 
by  accountability,  that  is,  by  dependence  upon  the  will  of  the  governed. 
In  other  words  fand  as  the  result  of  the  whole),  that  the  desire  of  retain- 
ing or  the  fear  of  losin?  their  power,  and  whatever  is  thereon  consequent, 
is  the  sole  motive  which  can  be  relied  on  for  producing,  on  the  part 
of  rulers,  a  course  of  conduct  in  accordance  with  the  general  interest 

We  have  thus  a  fundamental  theorem  of  political  science,  consisting 
of  three  syllo^ms,  and  depending  chieflj  upon  two  general  premisses, 
in  each  of  wUch  a  certain  efiect  is  considered  as  determined  only  by 
one  cause,  not  by  a  concurrence  of  causes.    In  the  one,  it  is  assumed 
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that  the  actians  of  average  rolera  are  determined  solely  by  self-interest ; 
in  the  other,  that  the  sense  of  identity  of  interest  with  the  govemed, 
is  produced  and  producible  by  no  o^er  cause  than  responsibility. 

Neither  of  these  propositions  is  by  any  means  true;  the  last  is  ex- 
tremely wide  of  the  truth* 

It  is  not  true  that  the  actions  even  of  average  rulers  are  wholly,  or 
anything  approaching  to  wholly,  determined  by  their  personal  interest, 
or  even  by  tneir  own  opinion  of  their  personal  interest  I  do  not  speak 
of  the  influence  of  a  sense  of  duty,  or  feelings  of  philanthropy,  mo- 
tives never  to  be  exclusively  relied  on,  although  (except  in  countries 
or  during  periods  of  great  moral  debasement)  wey  influence  almost  all 
mlers  in  some  degree,  and  some  rulers  in  a  very  great  degree.  But  I 
insist  only  upon  what  is  true  of  all  rulers,  viz.,  Uiat  the  character  and 
course  of  their  actions  is  largely  influenced  (independently  of  personal 
calculation)  by  the  habitual  sentiments  and  feelings,  the  general  modes 
of  thinking  and  acting,  which  prevail  throughout  the  community  of 
which  they  are  members ;  as  well  as  by  the  feelings,  habits,  and  modes 
of  thought  which  characterize  the  particular  class  in  that  community 
to  which  they  themselves  belong.  And  no  one  will  understand  or  be 
able  to  decipher  their  system  of  conduct,  who  does  not  take  all  these 
things  into  account.  They  are  also  much  influenced  by  the  maxims  and 
traditions  which  have  descended  to  them  from  other  rulers,  their  pred- 
ecessors ;  and  which  have  been  known  to  maintain,  during  long  pe- 
riods, a  successful  struggle  in  a  direction  contrary  to  the  private 
interests  of  the  rulers  for  Uie  time  beine.  I  put  aside  the  influence  of 
other  less  general  causes.  Although,  morefore,  the  private  interest  of 
the  rulers  or  of  the  ruling  class  is  a  very  powerful  force,  constantly  in 
action,  and  exercising  the  most  important  influence  upon  their  con- 
duct; there  is  also,  in  what  they  do,  a  large  portion  which  that  private 
interest  by  no  means  affords  a  sufficient  explanation  of:  and  even  the 
particulars  which  constitute  the  goodness  or  badness  of  their  govern- 
ment, are  in  some,  and  no  small  degree,  influenced  by  those  among 
the  circumstances  acting  upon  them,  which  cannot,  with  any  propriety, 
be  included  in  the  term  self-interest 

Turning  now  to  the  other  proposition,  that  responsibility  to  the  gov- 
erned is  tibe  only  cause  capable  of  producing  in  the  rulers  a  sense  of 
identity  of  interest  with  the  community;  this  is  still  less  admissible  as 
an  universal  truth,  than  even  the  former.  We  are  not  speaking  of 
perfect  identity  of  interest,  which  is  an  impracticable  chimera;  which, 
most  assuredly,  responsibility  to  the  people  does  not  give.  We  speak 
of  identity  in  essentials;  and  the  essentials  are  different  at  different 
places  and  times.  There  are  a  large  number  of  cases  in  which  those 
things  which  it  is  most  for  the  interest  of  the  people  that  their  ruler 
should  do,  are  also  those  which  he  is  prompted  to  do  by  his  strongest 
personal  interest,  the  consolidation  of  his  power.  The  suppression, 
for  instance,  of  anarchy  and  resistance  to  law — ^the  complete  establish- 
ment of  the  authority  of  the  central  government,  in  a  state  of  society 
like  that  of  Europe  in  the  middle  ages— is  the  strongest  interest  of  the 
people,  and  also  of  the  rulers,  simply  because  they  are  the  rulers;  and 
responsibility  on  their  part  could  not  strengthen,  though  in  many  con- 
ceivable ways  it  might  weaken,  the  motives  prompting  them  to  pursue 
Ais  obiect  During  the  greater  part  of  the  reign  of  Queen  Elizabeth, 
and  of  many  other  monarchs  who  might  be  named,  the  sense  of  iden« 
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tkj  of  interest  between  the  soTeKeifii  ead  tbe  najority  of  the  people 
was  probahly  stronger  than  it  usually  is  in  respoiiH8>le  govemmeBts ; 
everythinff  uat  the  people  had  most  at  heart,  the  UKman^  had  at  heaii 
too.  Haa  Peter  the  Great,  or  the  nigged  savages  wliom  he  began  to 
civilize,  the  truest  inclination  towards  the  things  wfaieh  wem  rar  the 
real  interest  of  those  savages  t 

I  am  not  here  attempting  to  establish  a  tfaeorr  of  goveranent^  and 
sm  not  called  upon  to  determine  the  proportioaal  wei^  which  onglA 
to  be  given  to  ute  circumstances  which  tus  school  of  geometrical  pofi- 
ticians  left  out  of  their  system,  and  those  which  th»j  took  imo  it.  I 
am  only  concerned  to  show  that  their  method  was  unecievttfic;  net  to 
measure  the  amount  of  error  which  may  have  elected  their  practical 
sonclusions. 

It  is  but  justice  to  them,  however,  to  remade,  ttofc  dieir  mistake  was 
not  so  much  one  of  substance  as  of  form ;  and  consisted  in  presendng 
in  a  systematic  shape,  and  as  the  scientific  treatment  of  a  great  philo- 
sophical question,  what  should  have  passed  far  that  which  it  reaflj 
was,  the  mere  polemics  of  the  day.  Although  die  actions  «f  rulers  are 
by  no  means  wholly  detennined  by  their  selfish  iafteresta,  it  is  as  a 
security  against  those  selfish  interests  that  ^^onstitutieiial  checks  are 
required ;  and  for  that  purpose  such  checks,  in  En^aad,  and  in  many 
other  countries,  can  in  no  manner  be  dispensed  with.  It  is  true,  more- 
over, that  in  the  particular  stage  of  ci%-iliaatieB  through  which  Europe 
18  now  passing,  either  express  or  virtual  responsibility  to  the  governed 
is  the  only  means  practically  available  to  create  a  feeHag  of  identity  of 
interest,  in  the  cases,  and  on  the  points,  where  that  feelinff  does  not 
sufficiently  exist  To  all  this,  and  to  the  azgumeniB  whidi  may  be 
founded  upon  it  in  favor  of  measures  for  the  correction  of  eur  lepce- 
sentative  system,  I  have  nothing  to  object ;  but  I  confess  my  regret, 
that  the  small  though  highly  important  pontian  of  tJiie  philosophy  d 
ffovermnent,  which  wA  wanted  mr  the  immediate  purpose  of  servin|^ 
me  cause  of  parliamentary  reform,  should  have  been  held  £biih  by  phi- 
losophers of  such  eminence  as  a  complete  theory. 

It  is  not  to  be  imagined  possible,  nor  is  it  true  in  point  of  fiaiot,  that 
these  philosophers  regarded  the  few  premisses  of  their  theory  as  in- 
cluding all  that  is  required  for  explaining  social  phenomena,  or  for 
determining  the  choice  of  forms  of  government  and  measures  of  legis- 
lation and  administration.  They  were  too  highly  instructed,  of  too 
comprehensive  intellect,  and  some  of  them  of  too  sober  and  practsoal 
a  character,  for  such  an  error.  They  would  have  appHed  and  did 
apply  their  principles  with  innumerable  allowances,  nut  it  is  net 
allowances  that  are  wanted.  There  is  little  chance  of  making  due 
amends  in  the  superstructure  of  a  theory  for  the  want  of  sufficient 
breadth  in  its  founaations.  It  is  unphilosophical  to  oonstmcta  science 
out  of  a  few  of  the  agencies  by  which  the  phenomena  are  determined, 
and  leave  the  rest  to  the  routine  of  practice  or  the  sagacity  of  conjec- 
ture. We  either  ought  not  to  pretend  to  scientific  forms,  or  we  ought 
to  study  all  the  determining  agencies  equally,  and  endeavor,  so  far  as 
it  can  be  done,  to  include  all  of  them  within  the  pale  of  the  science  ; 
else  we  shall  infallibly  bestow  a  disproportionate  attention  upon  those 
which  our  theory  takes  into  account,  while  we  mis-estimate  the  rest, 
and  probably  underrate  their  importance.  That  the  deductions  should 
be  firom  the  whole  and  not  from  a  part  onj^  of  the  laws  of  naliire  that 
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.are  concerned,  woi|ld  be  desirable  even  if  those  omitted  were  so  insig- 
nificant in  comparison  with  the  others,  that  they  might,  for  most  pur- 
poses and  on  most  occasions,  be  left  out  of  the  account.  But  this  is 
Jbr  indeed  from  being  true  in  the  social  science.  The  phenomena  of 
society  do  not  depend,  in  essentials,  upon  any  one  agency  or  law  of 
human  nature,  with  only  inconsiderable  modifications  from  others. 
The  whole  of  the  laws  of  human  nature  influence  those  phenomena, 
and  there  is  not  one  which  influences  them  in  a  small  degree.  There 
is  not  one,  the  removal  or  any  great  alteration  of  whidi  would  not 
materially  afiect  the  whole  aspect  of  society,  and  diange  more  or  less 
most  of  the  principal  sequences  of  the  social  phenomena. 

The  theory  which  has  been  the  subject  of  these  remarks  is,  in  this 
country  at  least,  the  principal  contemporary  example  of  what  I  have 
styled  the  geometrical  method  of  philosophizing  in  the  social  science; 
and  our  examination  of  it  has,  for  this  reason,  teen  more  detailed  than 
might  otherwise  have  been  deemed  necessary  in  a  work  like  the 
present.  Having*now  sufficiently  illustrated  the  two  erroneous  methods, 
we  shall  pass  without  fiirther  preliminary  to  the  true  method;  -that 
which  proceeds  (conformably  to  the  practice  of  the  higher  branches 
of  physical  science)  deductively  indeed,  but  by  deduction  from  many, 
not  from  one  or  a  very  few,  original  premisses ;  considering  each  effect 
as  (what  it  really  is)  an  aggregate  result  of  many  causes,  operating 
sometimes  throu^  the  same,  sometimes  through  different  mental  agen- 
cies, Qt  laws  of  human  nature. 


CHAPTER  IX. 

OP  TBB  FHT8ICAL,  Oa  OONCRBTE  DEDUCnVB,  METHOP.     * 

§  1.  Aftbr  what  has  been  said  to  illustrate  the  nature  of  the  inquiry 
into  the  social  phenomena,  the  general  characiter  of  the  method  pro- 
per  to  that  inquiry  is  sufficiently  evident,  and  needs  only  to  be  recap- 
itulated, not  proved.  However  complex  the  phenomena,  all  their 
sequences  ana  coexistences  result  firom  the  laws  of  the  separate  ele- 
ments. The  effect  which  is  produced,  in  social  phenomena,  by  any 
complex  set  of  circumstances,  amounts  precisely  to  the  sum  of  the 
effects  of  the  circumstances  taken  singly:  and  the  c(»nplexity  does  not 
arise  fix>m  the  number  of  the  laws  themselves,  which  is  not  remarkably 
great;  but  ftt>m  the  extraordinary  number  and  variety  of  the  data  or 
elements— of  the  agents  which,  in  obedience  to  that  small  number  of 
laws,  codperate  towards  the  eflect.  The  Social  Science,  ther^ore, 
(which  I  shall  henceforth,  with  M.  Comte,  designate  by  the  more  com- 
pact term  Sociology,)  is  a  deductive  acience ;  not,  imleed,  'afl;er  the 
model  of  geometry,  but  after  that  of  the  higher  physical  sciences.  It 
infers  the  law  of  each  effact  firom  the  laws  of  causation  upon  which 
that  effect  depends ;  not,  however,  from  the  law  merely  of  one  cause, 
as  in  the  geometrical  method ;  but  by  considering  all  the  causes  which 
conjunctly  influ^ce  die  effect,  and  compounding  dieir  laws  with  one 
another.  Its  method,  in  short,  is  the  Concrete  Deductive  Method : 
that  of  which  astronomy  furnishes  the  most  pezfect,  natural  philosophy 
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«  Bwaewlrat  1^8b  p«ffe«t  «lainp1e»  and  tbe  employnetit  t)f  ivbieli,  wiHi 
tlie  8d«ptal»6ii8  and  IMreeaiitidiis-Kquiired  by  (he  mibject,  ib  beginning 
to  regenerate  pltyftiora>g[y. 

Ncr  does  itadmit  of  doiibt/ tbat  fiknflar  adaptetioiB  end  precautioni 
«re  indiBpensaUe  in  BOddlogj.  In  applying,  to  that  moat  eomplex  of 
-all  Bkadies,  vrhat  is  demonatrably  the  sole  method  capaMe  of  tlffowing 
the  light  of  aeience  even  upon  phenomena  of  a  far  inferior  degree  of 
eomplication,  We  onght  to  oe  aware  that  the  same  superior  complCTity 
which  renders  the  instmm^nt  of  Deduction  more  necessary,  renden 
it  ako  more  preearioos;  and  we  imust  be  prepared  to  meet,  by  appro- 
priate contrivanoM,  tibis  increase  of  difficulty. 

The  actiottsmd  stings  of  human  beings  in  th^  social  state,  "are,  no 
doiibt,  entirely  gbreived  oy  psychological  and  ethological  laws :  what- 
ever  influence  any  cause  egterdses  upon  the  social  phenomena,  it  exer- 
cises throoigh  those  laws.  Supposing,  therefore,  me  laws  of  human 
actions  and  fe^nm  to  be  sufficiently  known,  there  is  no  extraordi- 
nary difficulty  in  determinmg  ilrom  those  laws,  the  nature  of  the  social 
-effects  wlaeh  any  girton  Cause  tends  to  produce.  But  when  the  ques- 
tion is  that  of  compounding  nevoral  tendencies  together,  and  com- 
puting the  aggregate  restdt  of  manr  coexistent  causes ;  and  especially 
when,  by  attempting  to  predietwhat  will  actually  occur  $n  a  given 
case,  we  incur  tise  cmKgatioin  of  estimating  and  compounding  together 
the  inflnences  ofiill  ihecaoses  which  happen  to  exist  in  llMtt  case ;  we 
attempt  a  task,  to  proceed  &r  in  which,  detftei^'MtpaSses'the  com- 
pass of  the  human  faculties. 

If  aU  the  resources  of  science  are  not  sufficient  to  enable  us  to  calcu- 
late a  priori,  with  cOztiplete  precision,  the  mutual  action  of  three 
bodies  gravitating  towards  one  another ;  it  may  be  judged  with  what 
prospects  of  success  we  should  endeavor,  from  the  laws  of  human  na- 
ture only,  to  calculate  the'lrOsult  of  the  confficting  tendencies  which 
are  acting  in  a  thousand  different  directions  and  promoting  a  thousand 
different  changes  at  a  given  instant  in  a  given  society :  althoudi  we 
^mlght'aad  duetto  be  <  able,  from  the  laws  of  human  nature,  to  distin- 
guisli  correctly  enough  die  tendenctes  them8elveB,'so  ihr  as  they  de- 
pend on  causes  aoooMible  to  our  observatito ;  and  to  determine  liie 
duecdon  which  eaJsh  efnhetti,  if  ^acting  atdne,  'wonM  impress  upon 
society,  as  well  as,  in  a'gei^rali/^ay  at  least,  to  pronoimee  that  aome 
of  these  tendencite  are  more  powettbl  than  othoia. 

But,  without  dbsembliag^  the  necessary  nnpeffections  affile  d  priori 
method  when  applied  to  such  u  subject,  neither  Oaght^we,  on  the  other 
hand,  to  exaggentte  ikem.  The  same  objeistinas'which  api^  to  the 
Method  of  Deduction  faitAiisitsviost^UBcult  employnMnit,  i»ply  toit, 
as  we  formeily  shdwed,*  in  its  easiest;  and  would ^vte-ware  ha^ 
been  insuperable  if  there  had  not  existed,  as  was  then  fully  explained, 
an  appropriate  remedy.  This  retaaedy  consiiAB  in  the  process  which, 
under  the  name  of  Verifioation,  we  have  characterised  as  the  t^ird 
essential  constituent  part  of  the  Deductive  Mediod ;  diat  of  collattng 
the  conclusions  of  the  ratiodtna6on  ekher  with  the  cnocrcte  phencon- 
ena  themselves^  or,  when  sudi  are  obtainabfo,  wifh  their  empiriolil 
laws.  The  ground  of  confidence  in  any  conetete  deductive  science  is 
not  the  ^  priori  roasening,  buttle  consilience  between  its  lestdts  and 

•  Supra,  pp.  368^. 
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^boBB  of  chseiNQtiotLi  jf^^Ueisri.  iEidier.of  ii»me  fVQfmm^  wjboo.  di- 
vorced from  tbo  oifaqr  tdimJBirtMw  inivflius  as^tbeiftllJ^act  iiieraAAee  ki 
«»>]aplkaa(ioii,  /and  tbiB  in  jo  isp]|1^5i«liod«i^«o(0ijto  j)epQiiie,«iit^^ 
vv^ozuiless ;  hat  dia lelMA^e.to  be  ^lAQodin  tha 4t«#(att]»ooQ i»f  the  two 
9prts  of  evidttDce,  ioot.  oaly  doos  notdimioiah  iaftQcythiog  lUbB  the  same 
propordon,  but  .ib  not  nboiiB^acily  much  diauBiiti^  «t  lUL  N^thi^g 
mdrexeBultsihan^adistuirbuioe  in  tha  oirdf^r.  of  pceoedenQy  of  the  two 
processes,  aoijiietknaB.  amouatmg  to*  its  .actual:  invonion :  ioBomuch  that 
instead  of  deduoing.our  condbslcma  hy  reaaoning,  apd  Torifying  them 
by  ohseryation,  .we  in  aome  ciaoa  begin  by  obtainii^  them  coi^octu- 
rally  from  specific  expeiwiae^  and  aftocwards  connect  them  with*  the 
principles  pt  human  naturally  ^ fyriorirei^nings,  which reafloningB 
are  thus  a  real  Yeidfioation. 

The  greatest  living  iaiitho|ity  on  scientific  methods  in  general,  and 
the  only  philosopher  who,  xwkh  a  conapetent  knowledge  of  those 
methods,  has  .attempted  to  churacterize  the  Method  of  Sociolc^,  M. 
Comte,  considers  this  iaYesse  order  as. inseparably  inherent  in  die 
nature  of  sociological  xspeculAtion.  fie  looks  upon  the  social  scieoice 
as  essentially  cojisisting  of  generHligafiwafl  firam  hi^tonr,. verified,  not 
eriginally  suggeeBtod,  by  dedoctLon  fitwi  the  laws  of  human  nature. 
Such  an  c^union,  from  such: a  thinker^  deserves  the  most  serious  con- 
aideration ;  but  thoagh  I.  shall  |>resently  endeavor  to  show  the  emi- 
nent importance^  the  truth  .whirli  it  contains,- 1  cannot  but  think  that 
this  truth  .is«Bunciated  in  too  unlimited  a  manner,  and  that  thqie  is 
considerable  scope  ia  aociological  inquiEy  for  the  diiact,  as  well  as  &r 
the  inverse,  Deductive' Method. 

It  Wfll,  in' fact;  be. shown  in  the  next  chapter,  that  there  10  a  kind  of 
sociological  inquiries  to  which,  "from  their  prodigious  complication,  the 
method  of  direct  deduction  ia  altogether  inapplicable,  whHe  by  a  hap^y 
compensation  it  is  precisely  in  l£ese  cases  that  we  are  able  to  obtain 
the  best  empirical  laws :' to  these  inquiries,  therefdre,  the  Inverse 
Method  is  exclusively  adapted.  But  there  are  alsOf  as  win  presently 
appear,  other  cases  in  which  it  is  impossi)>le  to  ^btain  from  direct  ob» 
servation  anything  worthy  the  name  of  an  empirical  law ;  and  it  for* 
tunately  happens  that  these  are  the  very  cases  in  which  the  Direct 
Method  is  least  affected  by  the  ol^ectiob  Which  undoubtedly  must  al- 
W1WS  affect  it  in  a  (^eitain  degree. 

We  shallbetfin,  then,  by  looking  at  Socido^  as  a  science  of  direct 
Deduction,  and  oottsiderii^  what  cioibe  aceomplished  in  it,  and  under 
what  limitations,'  by  that  mode  of  investigation.  We  shall,  then,  in  a 
'Sepaxate  chapter,  examine  ^aad  endeavor  to  chanacterize  the  inverse 
process. 

§  2.  It  is,  iu  the  ftrst  place,  distinctly  apparent  that  Sociology,  con* 
sider^d  as  a  aystem  of  wductions  d  jiriort,  cannot  be  a  science  of  pos- 
itive predictions/  l?Ut  only  of  tendencies.  'We  may  be  able  to  con* 
elude,  from  thef  laws  df  human  nature  applied  to  the  circumstances  of 
a  given  state  of  society,  that  a  particular  cause  will  operate  in  a  cer- 
tam  manner  unless  counteracted ;  but  we  can  never  be  assured  to 
what  extent  or  amount  it  will  so  <q>«!Ute,  or  affirm  with  certainty  that 
it  will  not  be  counteracted ;  because  we  can  seldom  know,  evpn  ap- 
proximatively,  all  the  agencies  which  may  coexist  with  it,  and  still  1ms 
calculate  the  collective  result  of  so  many  combined  dements:   'The 
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lemarit,  however^  mait  liere  be  once  more  repeated,  diet  ImowledgB 
insufficieiit  for  predictioii  may  be  moat  raluable  for  guidance.  It  it 
HOC  neceaaarj  for  the  wiae  conduct  of  the  afiaiTB  of  aocietj,  no  more 
than  of  any  man's  priTate  concena,  that  we  should  be  able  to  foresee 
Infollibly  the  results  of  what  we  do.  We  must  seek  our  objects  by 
means  which  may  perhaps  be  defeated,  and  takeprecautions  against 
dangers  which  possioly  may  never  be  realised.  The  aim  of  practical 
politics  is  to  surround  the  society  whidi  is  under  our  superintendence 
with  the  greatest  possible  number  of  circumstances  of  which  the  ten 
dencies  are  beneficial,  and  to  remove  or  counteract,  as  far  as  practi- 
cable, those  of  which  the  tendencies  are  injurious.  A  knowledge  of 
the  tendencies  only,  though  without  the  power  of  accurately  predicting 
their  conjunct  result,  gives  us  to  a  ceitain  extent  this  power. 

It  would,  however,  oe  an  error  to  suppose  that  even  vrith  respect  to 
tendencies,  we  coul<^airive  in  this  manner  at  any  great  number  of  prop- 
ositions which  will  be  true  in  all  societies  without  exception.  Such  a 
supposition  would  be  inconsistent  with  the  eminently  modifiable  nature 
of  the  social  phenomena,  and  the  multitude  and  variety  of  the  circum- 
stances by  which  they  are  modified;  drcuinstances  never  the  same,  or 
ev^Q  neurly  the  same,  in  two  different  societies,  or  in  two  different 
periods  of  the  same  society.  This  would  not  be  so  serious  an  obstacle 
if,  thouffh  the  causes  acting  upon  society  in  general  are  numerous, 
those  which  influence  any  one  feature  of  society  were  limited  in  num- 
ber; for  we  might  then  insulate  any  particular  social  phenomenon,  and 
investigate  its  lavFS  without  disturbance  fix>m  the  rest.  But  the  trudi 
is  the  very  opposite  of  this.  Whatever  affects,  in  an  appreciable  degree, 
'  any  one  element  of  the  social  state,  affects  through  it  all  the  other  ele- 
ments. The  mode  of  production  of  all  social  phenomena  is  one  great 
case  of  Intetfuixture  of  Laws.  We  can  never  either  undentand  in 
theory  or  command  in  practice  the  condition  of  a  society  in  any  one 
respect,  without  taking  into  consideration  its  condition  in  all  other 
respects.  There  is  no  social  phenomenon  which  is  not  more  or  less 
influenced  by  every  other  part  of  the  condition  of  the  same  society, 
and  therefore  by  ever^  cause  which  is  influencing  any  other  of  toe 
contemporaneous  social  phenomena.  There  is,  in  short,  a  coHientut 
(to  borrow  an  expression  6:0m  physioloCT)  similar  to  that  existing 
among  the  various  organs  and  functions  of  the  physical  frame  of  man 
and  the  more  perfect  animals ;  xnd  constituting  one  of  the  many  anal- 
ogies which  have  rendered  universal  such  expressions  as  the  *'body 
politic  "and  "body  natural."  It  follgws  from  this  consmsM,  that  unless 
two  societies  could  be  alike  in  all  the  circumstances  which  suxround 
and  influence  them  (which  would  imply  iheir  being  alike  in  their  pre- 
vious history),  no  portion  whatever  of  dieh  phenomena  vrill,  unless  by 
accident,  preciselv  correspond ;  no  one  causQ  vnU  produce  exactly  the 
same  effect  in  both.  Every  cause,  as  its  effect  spreads  through  society, 
comes  somewhere  in  contact  with  diiSerent  sets  of  agencies,  and  thus  has 
its  effects  on  some  of  the  social  phenomena  differently  modified ;  and 
these  differences,  by  their  reaction,  produce  a  difference  even  in  thoee  of 
the  effects  which  would  otherwise  have  been  the  same.  We  can  never, 
therefore,  affirm  with  certainty  that  a  cause  vdiich  has  a  particular  ten- 
dency in  one  people  or  in  one  age  will  have  exactly  the  same  tendency 
in  another,  without  referring  back  to  our  premisses,  and  performing 
over  again  for  tibe  second  age  or  nation,  that  enalyais  of  the  whole  of 
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its  influencing  cireiimateacte  which  we  had  already  pei^irmed  for  the 
first.  The  deductive  science  of  society  does  not  lay  down  a  theorrai, 
asserting  in  an  universal  manner  the  efiect  of  any  cause ;  but  rather 
teaches  us  how  to  frame  the  proper  theorem  for  the  curcumstances  o£ 
any  given  case.  It  does  not  give  us  the  laws  of  society  in  general,  but 
the  means  of  determining  the  phenomena  of  any  giren  society  fix>m  the 
particular  elements  or  data  or  that  society. 

All  the  general  propositions  of  the  deductive  science  are  therefore, 
in  die  strictest  sense  of- the  word,  hypoCheticaL  They  are  grounded 
on  some  supposititious  set  of  circumstances,  and  declare  how  some 
given  cause  will  operate  in  diose  circumstances,  suj^osing  that  no 
others  are  combined  with  them.  If  the  set  of  circumstances  supposed 
has  been  taken  from  those  of  any  existing  society,  the  conclusions 
will  be  true  of  that  socie^,  provided,  and  in  as  fiir  as,  the  effect  of  those 
circumstances  shall  not  be  modified  by  others  which  have  not  been 
taken  into  the  .account  l£  we  desire  a  nearer  approach  to  oimcrete 
truth,  we  can  only  aim  at  it  by  taking,  or  endeavoring  to  take,  a  greater 
number  of  individualizing  circumstances  into  the  computation. 

Considering,  however,  m  how  accelerating  a  ratio  the  uncertainty  of 
our  condusions  increases,  as  we  attempt  to  take  the  effect  of  a  greater 
number  of  concurrent  causes  into  our  calculations ;  the  hypoUietical 
combinations  of  circumstances  upon  which  we  construct  the  general 
theorems  of  the  science,  cannot  be  made  very  complex,  without  so 
rapidly  accumulating  a  liability  to  error  as  must  sooti  deprive  our  con- 
clusions of  all  value.  This  mode  of  inquiry,  considered  as  a  means  of 
obtaining  general  propositions,  must  therefore,  on  pain  of  entire  fin- 
volity,  be  limited  to  those  classes  of  social  fiicts  vi^ch,  though  influenced  * 
like  the  rest  by  all  sociological  agents,  are  under  the  immediate  influ* 
ence,  principally  at  least,  ca  a  few  cmly* 

§  3.  Notwithstanding  the  univexsal  coneetuue  of  the  social  phenomena, 
whereby  nothing  which  takes  place  in  any  part  of  the  operations  of 
society  is  without  its  share  of  mfluence  on  every  other  part ;  and  not- 
withstanding the  paramount  ascendency  which  the  general  state  of 
civilization  and  social  progress  in  any  given  society  must  hence  exercise 
over  all  the  partial  and  subordinate  phenombna;  it  is  not  the  less  true- 
that  different  species  of  social  facts  are  in  the  main  dependent,  imme* 
diately  and  in  the  first  resort,  upon  different  kinds  <^  causes ;  and  there- 
fore not  only  may  with  advantage,  but  must,  be  studied  apart :  just  as 
in  the  natuial  body  we  study  separately  the  physiology  and  pamology 
of  each  of  the  principal  organs  and  tissues,  although  every  one  is  acted 
upon  by  the  state  of  all  the  others ;  and  although  the  peculiar  consti- 
tution and  general  state  of  health  of  thfe  organism  cooperates  with  and 
often  preponderates  over  the  local  causesi  m  determining  the  sta^  of 
any  particular  organ. 

On  these  considerations  is  grounded  the  existence  of  distinct  and 
separate,  though  not  independent,  branches  or  departments  of  socio* 
loffical  speculation. 

There  is,  for  example,  one  large  class  of  social  phenomena,  in  which 
the  immediately  determining  causes  are  principally  those  which  act 
through  the  desire  of  wealth;  and  in  which  the  psychological  law  main- 
ly concerned  is  the  familiar  one,  that  a  greater  gain  is  preferred  to  a 
smaller.    I  mean,  of  course,  that  portion  of  the  phenomena  of  society 
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whidi  elDunts  from  die  maostnsl)  -or  prodaciiViE^  cpofcctiMM  oi^nfslh 
kind ;  and  from  tkosd  of  thtlkr  acts  timmgh  i^di'.di^  dkttil>cition  of 
die  products  of  those  indiutrial  opefiftknis  taUas'plfliee;  ai  sd-fttt^as  not 
effected  by  force,  or  no^tified  l^  Tolomary  gift.'  By  nraBoning  from 
tibat  one  law  of  human  naturev  aiia  from  the  pri^pri  OYrtward'circun^i 
atancea  (whether uniyefBal'  oi^ eoilfitied  tdpatticQWaliattea  of  soeietjr) 
which  operate  upon  the  human  mhid  through  tbflit'lflw,  we  diay  be 
enabled  to  explani  and  predict  1Mb  portion  of  thephenoinena  of  aoci- 
dty,  80  frr  as  tney  depend  upon  that  claas  of^circumstances  only;  over- 
looking the  influence  of  any  other  of  the  circumstances  of  society;  and 
therefoi^  neither  tracing  back-  the  circumsttuices  whicli  we  do  take  into 
account,  to  their  possiMeoHgin  in  6bm6  odier  fbctb  in  the  social  state, 
nor  making  allowance  foi*  ue  manner  in  which  any' of  diose  other 
droumstances  may  intetftn^  widi,^  and  doUfateract  or  modify,  the  effect 
of  die  fbrmer.  A  science  is  dius  constructed,  whidh  has  received  die 
Aeme  of  Political  Ecbiiomy. 

The  motkre  which  suggests  the  smiat^on  of  diiir  portion  of'  the 
social  phenomena  from  the  rest,  find  tne  creadon  of  a  distmct  science 
reladng  to  them,  i»— that  they  do  moiilly  depetid,  at  least  iii  the  fh^t 
toMtt,  upon  one  class  of  circumstances  only;  and  that  even  Whetl 
other  droumstandes  interfere;  the  ascertainment  of  ^e  effect  due  to 
die  one  class  of  droumstances  dlbne,  is  a  sufHciendy  intricate  aind 
difficult  businesB  tQ  make  it  expedient  to  perfbnn  it  once  for  all,  and 
then  allow  fbr  the<  eflfect  of  the  modifying  circuilistances ;  especially  as 
certain  flked  combinadons'of  the  former  are  apt  to  recur  often,  in  con- 
juncdon  with  ever-\f«ttying'  circumstances  of  tbe  latter  class. 

Polidcal  Economy,  ds  I  have  said  on  anodier  occasion,  concerns 
itself  only^  widi  '*such  of  die  phenomena  of  the  social  state  as  take 
place  in  consequence  of  the  pursuit  of  wealth;  It  makes  entire  abstnus 
don  of  every  other  human  passion  or  motive;  except  those  which  may 
be  regarded  i^  pekpetualiy  lintagoni^ing  principles  to  die  desim  of 
-health,  neiiidy,  aversion'  to  labor,  and  desire  of  die  present  enjoyment 
of  cosdy  indulgences.  These  it  takes,  to  a  certain  extent,  ihto  its  cal- 
culadons,  because  dieto  do  not'  nlei'ely,  like  our  odier  desires,  occa- 
sionally conflict  with  the  pursuit  of  wealth,  but  accompany  it  always 
as  a  drag  or  impediment,  and'  aire  therefore  inseparably  mixed  up  m 
the  consideradon  of  it'.  Polidcal  Bcbnomy  considers  mankind  as  oc- 
cupied solely  in  acquiring  and  consuming  wealth ;  and  aims  at  sliowing 
what  is  die  course  of  action  into  which  mankind,  living,  in  a  state  <n 
society,  would  be  iMapelled,  if  that  motive,  except  in  die  degree  in 
which  it  is  checked  by  the  two  ^erpetiial  counter-modves  above  ad- 
Verted  to,  were  afbsohite  ruler  of  all  their  acdons.  TTnder  the  iiifluence 
of  this  desire,  it  shows  mankind'  accuknuladng  wealth,  and  employing 
diat  wealth  in  the  production  of  other'  wealth ;  sanctioning  by  mutual 
agreement  the  institution  of  property ;  establishing  laws  to  prevent 
individuals  from  encroaching  upon  the  property  of  otieA  6y  force  or 
fraud ;  adopting  various  Contrivances  for  increasing  die  productiveness 
of  their  labor ;  setding  the  division  of  the  produce  by  agreement,  under 
die  influence  of  competition  (competition  itself  being  governed  by  cer- 
tain laws,  which  laws  are  therefore  the  ultimate  regulators  of  the 
division  of  the  produce) ;  and  employing  ctertain  expedients  (as  money, 
credit,  &c.)  to  facilitate  the  distribution.  All  these  operations,  though 
many  of  them  are  really  the  result  of  a  plurality  of  motives,  are  con- 
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mdered  by  political  ecoaomj  as  flawing  Bohlf  brmi  the  desire  of  w^ahb. 
The  raence  then  proeeeda  to  investigate  the  lawa  which  govern  diese 
aeveral  operationa»  tindar  the  suppeailioii  that;  ni«&  is  a  b«^g  who  ia 
determined,  by  the  necessity  of  bis  nature,  to  {urefer  a  greater  portion 
of  wealth  to  a  smaller,  in  all  cases,  without  any  other  exception  than 
that  constituted  by  the  tmo  counter-motivea  already  ^edned*  Not 
^at  any  political  economist  was  ever  sO'  absurd  aa  to  suppose,  that 
mankind  are  really  dius  constBtuted,  but  because  this,  is.  the  mode,  in 
which  acieiice  must  oece^axily  px»ceed.  When  an  effect  depends 
upon  a.  concurrence  of  causes,  these  causes. must  be  studied  one  at  a 
time,  and  their  laws  separately  investigated,  if  we.  wislv  through  the 
oausesy  to  obtain  the  power  of  either  predicting  or  controlling  the 
e&et;  since  the  law  a£  the  effect  ia  comjpoanded  of  the  laws  o£  all 
the  causes  which  determine  it.  The  law  of  the  centripetal  and  that  of 
the  tangential  &rce  must  have  beeiL  known,  befose  the  motions  of  the 
earth  and:  planets  could  be  explained,  on  numy^  of  them  predictadi 
The  same  is  the^  case  with  the  conduct  of  m^n  in  society.  In  order  to 
judge  how  he  will  act  under  the  variety  o£  desires  and  aveisions  which 
are  concurrently  operating  upfMLhim,  we.must  know  how  he  would  act 
under  tlie  exclusive,  influence  of  each  one  in  pacticuhir.  There  i% 
perhaoSf  no  action  of  a  man's  life  in  which  he  is  neither  under,  the 
unmeaiate  near  under  the  remote  influraice  of  any  impulse  but  the  mete 
desire  of  wealth.  Theve  are  many  parts  of  human  conduct  of  which 
wealUi  ifl  noli  even  the.  pdneipal  object,  and  to  these  political  economy 
does  not  psetend  that  its  conclusions  are  applicable.  But  there  avi 
also  certam  departments  of  human  affiun^  in  which  the  acquisition  of 
wealth  ia  the  main  and  acknowledged  end;  It  ia  only  of  these  that 
politica];  economy  takes  notice.  The  manner  in  which  it  neceasarilr 
proceeds  is  that  of  tareatinff  the  mam  and  acknowledged  end  as  if  it 
were  the  sole  end;  whidi,  of  all  hypotheses  equally  simple,  is  the 
nearest  to  the  truth.  The.  poBticali  eeonotmst  uquires^  wlmt  are  the 
actiona  ii4nch  would  be  produced  bv;  this  desire,  if  widiia  the  depaarb- 
menta  in  question  it  wec«  unimpeded  by  any  other*  In  this  way  a 
neaser  approximation  is  obtained  t^ban  would  otherwise  be  practicable 
to  the  real  oider  of  human  effiurs  in  those,  departments.  This  apfxroxi" 
nation  has  then  to  be  corrected  by  making  proper  allowance  for  the 
effects  of  aay  impulses  of  a  dsfieien^  description,  which  can  be  shown 
to  iitterfere  with  the  vesak  in  any  pasticultur  case.  Only  in  a  lew  of 
the  most  striking  cases  (such  as  the  important  one  of  the  principle  of 
population)  ase  these  corrections  iaterpolEUted  into  the  expositions  of 
poUtical  economy  itself;  the  strietnesa  of  purely  scientific  acrangeraeat 
Dexag  diereb^  somewhat  departed  from,  f^  the  sake  of  practical  utility. 
So  fiir  as  it  is  known,  or  may  be  presumed^  Aat  the  conduct  of  man^ 
kind  in  the  pursuit  of  weahh  is  tender  the  ooHateral  influence  of  any 
other  of  the  propeitras  of  our  nature,  than  the  desire  of  obtaining  the 
greatest  ^antity  of  weahh  with  the  least  labor  and  self-denial,  the 
conclustons  a£  potitioal  economy  wiH  so  far  fe£l  of  being  applicable  to 
the  expbinatioa  or  prediction  of  real  events^  until  they  are  modified  by 
a  correct  allowance  for  the  degree  of  inituenee  exer&sed  by  the  othet 


cause. 


»% 


When  M.  €bmte  (for  of  the  objections  raised  by  in£»rior  thinkera  k 
IS  unneoessapf  here  to  take  account)  pronounces  the  attempt  to  treat 
pc^iticat  economy,  even  provisionaBy,  as  a  science  apaxt,  to  be  a  m»- 
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apprehensmn  of  die  wdmtidSc  mediod  pronto  Sodologj;  I  camuc 
but  tfamk  tliat  be  has  o^erloc^ied  the  exteoare  and  important  practical 
guidaiice  which  maj  be  derived,  in  any  given  atate  of  soeiecy,  fiom 
general  propoaitiona  anch  aa  thoae  above  indicated ;  even  diongh  die 
modiMng  influence  of  the  misceUaneoaa  cauaea  vvhich  die  dieoiy  doea 
not  take  into  acconnt,  aa  well  aa  the  effect  of  the  general  aodal  changea 
in  progreMy  be  proviaionally  oreriooked.  And  altfaong^  it  haa  beian 
a  very  common  error  of  political  economiata  to  draw  condnaiona 
from  the  elementa  of  one  state  of  aodety,  and  i^iply  diem  to  odwr 
atatea  in  whidi  many  ot  the  elements  are  not  die  aame;  it  ia  even 
dien  not  difficult,  by  tradng  back  the  denonatrationa,  and  intro- 
ducing the  new  premiasea  in  their  proper  placea,  to  make  the  aame 
general  course  <n  argument  which  aerve  ibr  the  one  caae,  aerve  for 
the  odiers  too. 

For  example,  it  haa  been  gready  die  custom  of  Engliah  pofidcal 
eeonomiats  to  discuss  the  natmtd  laws  of  the  distribution  of  the  pro- 
duce of  industnr,  on  a  supposition  which  is  scarcely  realised  anywhere 
out  of  England  and  Scodand,  namely,  that  the  produce  is  ''shared 
among  thxee  classes,  altogedier  disdnct  from  one  another,  laborera, 
capitalists,  and  landlords ;  and  diat  all  dieae  are  free  agents,  pennitted 
in  law  and  in  fiust  to  set  upon  their  labor,  their  capital,  and  tneir  land, 
whatever  price  they  are  able  to  get  £or  it.  The  eonduaiona  of  the 
science,  being  all  adapted  to  a  aociety  thus  constituted,  require  to  be 
revised  whenever  diey  are  i^lied  to  any  other.  They  are  inapplica- 
ble where  the  only  capitalists  are  the  landlords,  and  die  laborers  are 
dieir  property,  as  in  slave  countries^  They  are  inapplicable  where 
the  universal  landlord  is  the  state,  as  in  India.  They  are  inmiplicable 
where  the  asricultural  laborer  isffen^raUy  the  owner  both  of  die  land 
itself  and  of  the  capital,  as  in  franco,  or  of  die  capital  only,  as  in 
Ireland."  But  altbragh  it  may  often  be  very  juady  objected  to  the 
existing  race  of  political  economists  ''that  they  attempt  to  construct  a 
permanent  fiibric  out  of  tninsitory  materials;  that  they  take  ibr  granted 
the  immutability  of  arrangements  of  society,  many  of  which  are  in 
their  nature  fluctuating  or  progressive,  and  enundate  widi  as  little 
qualification  as  if  they  were  universal  and  absolute  truths,  propositiona 
which  are  perhaps  applicable  to  no  state  of  society  except  the  particular 
one  in  which  the  writer  happened  to  live ;"  this  does  not  take  avray 
the  value  of  the  propositions,  considered  with  reference  to  the  state  of 
aociety  €com  which  they  were  drawn.  And  even  as  applicable  to  other 
states  of  society,  "  it  must  not  be  suppose  diat  the  acience  is  so  incom- 
plete and  unsatis&ctory  as  this  might  seem  to  prove.  Though  many  of 
Its  conclusions  are  only  locally  true,  its  methoa  of  investigation  is  appli- 
cable universally;  and  as  he  who  has  solved  a  certain  number  of  alge- 
braic equations,  can  without  difficulty  solve  all  others  of  the  same  kind, 
so  he  who  knows  the  political  economy  of  England,  or  even  of  York- 
shire, knows  that  of  all  nations,  actual  or  possible,  provided  he  have 
good  sense  enough  not  to  expect  the  same  condusion  to  issue  from 
varviuff  premisses."  Whoever  is  thoroughly  roaster  of  the  laws  which, 
under  free  competition,  determine  the  rent,  profits,  and  wages,  received 
by  landlords,  capitalists,  and  laborers  in  a  state  of  society  in  which 
die  three  classes  are  completely  separate,  will  have  no  difficulty  in 
determining  the  very  difierent  laws  which  regulate  the  distribution 
of  the  pnxluce  among  the  dasses  interested  in  it,  in  any  of  the 
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States  of  ctdtiTatioii  and  landed  property  set  finth  in  the  foregoing/ 
extract* 

§  4.  I  would  not  here  undertake  to  decide  what  other  hypothetical- 
or  abstract  sciences,  similar  to  Political  Economy,  may  admit  of  being 
carved  out  of  the  general  body  of  the  social  science ;  what  other  por- 
tions of  the  social  phenomena  are  in  a  sufficiently  close  and  complete 
dependence,  in  the  first  resort,  upon  a  peculiar  class  of  causes,  to  make* 
it  convenient  to  create  a  preliminary  science  of  those  causes ;  post* 
poning  the.  consideration  of  the  causes  which  act  through  them,  or  in 
concurrence  with  them,  to  a  later  period  of  die  inquiry.  There  is 
however  among  these  separate  departments  one  whi<^  cannot  be 
passed  over  in  silence,  being  of  a  more  comprehensive  and  command- 
ing character  than  any  of  the  other  branches  into  which  the  social 
science  may  admit  of  being  divided.  Like  them,  it  b  directly  con- 
versant with  the  causes  of  only  one  class  of  social  facts,  but  a  class 
which  exercises,  immediately  or  remotely,  a  paramount  influence  over 
the  rest.  I  allude  to  what  may  be  termed  Political  Etholosy,  or  the 
science  of  the  causes  which  determine  the  type  of  character  belonging 
to  a  people  or  to  an  age.  Of  all  the  subordinate  branches  of  the  socicu 
science,  this  is  the  most  completely  in  its  infancy.  The  causes  of 
national  character  are  scarcely  at  all  understood,  and  the  eSbd  of 
institutions  or  social  arrangements  upon  national  character  is  generally 
that  portion  of  their  eflbcts  which  is  least  attended  to,  and  least  com- 
prehended. Nor  is  this  wonderful,  when  we  consider  the  infant  state 
of  the  Science  of  Ethology  itself,  from  whence  the  laws  must  be  drawn 
of  which  the  truths  of  political  ethology  are  but  results  and  exemplifi- 
cations. 

Tet,  to  whoever  well  considers  the  matter,  it  must  appear  that  the 
laws  of  national  character  are  by  far  the  most  important  class  of  socio- 
logical laws.  In  the  first  place,  the  character  which  is  formed  by  any 
state  of  social  circumstances  is  in  itself  the  most  interesting  phe- 
nomenon which  that  state  of  society  can  possibly  present.  Secondly, 
it  is  also  a  fact  which  enters  largely  into  tbe  production  of  all  the  other 
phenomena.  And  above  all,  the  character,  that  is,  the  opinions,  feel- 
ings, and  habits,  of  tlie  people,  though  greatly  the  results  of  the  state 
01  society  which  precedes  them,  are  also  greatly  the  causes  of  the 
state  of  society  which  follows  them ;  and  are  the  power  by  which  all 
those  of  the  circumstances  of  society  which  are  artificial,  laws  and 
customs  for  instance,  are  altoffether  moulded :  customs  evidently,  laws 
no  less  really,  either  by  the  direct  influence  of  public  sentiment  upon 
the  ruling  powers,  or  by  the  effect  which  the  state  of  national  opinion 
and  feeling  has  in  determining  the  form  of  government  and  shaping  the 
character  of  the  governors. 

As  might  be  expected,  the  most  imperfect  part  of  those  branches  of 
sociology  which  have  been  cultivated  as  separate  sciences,  is  the 
theory  of  the  manner  in  which  their  conclusions  are  affected  by  etho- 
logpical  considerations.  The  omission  is  no  defect  in  them  as  abstract 
or  hypothetical  sciences,  but  it  vitiates  them  in  their  practical  applica- 
tion as  branches  of  the  comprehensive  social  science.     In  political 

•  The  quotations  in  this  ^mgncph  are  from  a  paper  written  fay  tbe  author,  and  pabliahod 
in  a  periodical  in  1634. 
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acoaomjv  for  instance,  empiricol  lawa  of.  buikuua  natuire  am  tacid; 
assumed  by  English  thinkers,  which  are  calculated  only  £»  Great 
Britain  and  the  United  States.  Axnane  other  things,  an  intensity  of 
oompetitioii  is  oonatantiy  supposed,  whidi»  as  a  general  merrjinrile  &cc. 
;  exists  in  no  country  in  the  world  except  those  two.  An  English  political 
eoonomiat,  like  his  countrymen  in  genera),, has  seldom  learned  diat  it 
ia  possible  that  men,  in  conducting  the  buainess  of  selling  their  goods 
over  a  counter^  should  care  more  about  their  ease  or  their  vanity  thaa 
about  iheaxL  pecuniary  gain.  Yet  those  who  know  the  habiia  of  the 
Continent  of  Europe  ace  aware  how  apparently  small  a  motive  often 
outweighs  the  desire  of  money-jg;etting,  even  in  the  operations  whidi 
have  money-eetting  &r  their  direct  object.  The  more  highly  the 
science  of  emology  ia  cultivated',  and  the  better  the  diversitiea  of 
national  character  are  understood,  the  smaller,  probably,  will  the 
number  of  propositions  become,,  which  it  will  be  oonsideired  aa£e  to 
build  upon  as  universal  principles  of.  human  nature* 

These  considerations  show  that  the  process  of  dividing  off  the  social 
acience  into  compartments,  in  order  that  each  may.  be-  studied  sepat 
sateljjT,  and  its  conclusions  afterwards  corrected,  for  practice  by;  the 
modific^ons  suj^plied  by  the  others^  must  be.  subject  to  at  least  one 
important  limitation.  Those  portions  alone  of  the  social  phenomeaa 
oan  with  advantage  be  made  the  subjects,  even  provisionally,  of  dis- 
tinct braachea  of  science,  into  which  the  diversitkaof  character  be- 
tween, diflwmnt  nations  or  different  txmea  enter  as  influencing  causes 
enly  in  a.  secondary  degree.  Those  phencanetia*  on  the  contrary^  with 
which  the  influences  of  the  ethological  state  of  the  people  ace  mixed' 
up  at  ever]?^  step  (^o  that  the  connexion  of  effects  and  causea  caimot  he 
even  rudely  marked  out  without  taking  those  influences  into  conaidera- 
tion)  coidd  not  vrith  any  advantage,  nor  without  great  disadvantage, 
be  treated  independently  of  politick  ethology,  nor,  theielbre,  of  all  the 
circumstances  by  which  the  qualities  of  a.  people  are  influenced.  ¥ai 
this  reason  (as  well  as  for  others  which  will  hereafter  i^pear)  there 
can  be  no  separate  Science  of  Government ;  that  being  the  fact  whicht 
ef  all  others,  is  most  mixed  up,  both  as  cause  and  effect,  willi  the 
qualities  of  the  particular  people  or  of  the  paifticular  age.  All 
questions  respecting  the  tendencies  of  forms,  of  government  must 
stand  part  of  the  general  science  of  society,  net  of  any  separate  branch 
of  it. 

This.  giBnecal  Science  of  Society,  as  distinguished,  finooxi  the  separata 
departments  of  the  science  (each  of  which-  asserts  ita  conchiaiona  only 
eondittouidly,  subject  to  the  paramount  control  of  die  laws  of  the. 
general  science),  it  new  remaina  for  us  to  characterize.  And,  as  will 
be  shown  presently,  nothing  of  a  reaJly  sciendfie  character  is  here 
possible,  except  by  the  inverse  deductive  miethod.  But  before  we 
'quit  the  subject  of  those-  sociological  speculationa  which  proceed  by 
way  of  direct  deduction,  we  must  examine  ia  what  relation,  they  stand 
to  i^t  indispensable  element  in.  all  deductive  sciences,,  Verification  by 
Specific  Ea^^edence— the  comparison  between  the  ccmdusiena  of 
aeasoning  and  the-  results  of  observatioik.  ' 

§  5.  We  have  seen  that,  in  most  deductive  sciences,  and  among  the 
rest  in  Etholo^  itself,  which  is  the  immediate  foundation  of  the  Social 
Science,  a  preliminary  work  of  preparation  is  peiformed  npen  the 
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cAMTved  &etr,  tto.  fit  tliem  for  being  rafiidly  and  aoenrately  coUatecl} 
semetiixies  evtn  for  being  collated  at  all,  witb  tbe  cooelaaioos  of  theory; 
This  preparatory  tt^aiknient  conaista  in  finding  genex&l<  propoationa 
which  expreaa  oonciaely  iv^at  is  common  to  IsrgQ' classes  of  observed 
fiicts :  ana  these  are  called  the  empmcallaws  of  the  p^enom^na.  We 
have,  therefore,  to  inquire,  whedier  any  sknilar  preparatbry  process 
can  be  performed  upon  the  facts  of  the  social  science ;  whether  there 
we  «iy  empiritel  laws  in  history  orstatisties: 

In  statistics,  it  is  evident  that  enqpirical:  lows  maj  sometimes  be 
traced;  and  thetrateing  them  forma  im  inpootant  part  of  that  system 
of  indirect  observation  on  which  we  must^  often  rely  for  the  data  of  the 
Deductive  Science.  The  process  of  the  seienes  consists  in  inferring 
effects  from  thisir  causes ;  but  we*  Bare  ofben  no  means  of  observing 
tbe  causes,  except  dirou^  the  medium  of  their  efibets.  In  snch^  cases 
the  deductive  science  is  unable  to  prodict  the  efibcts  finr  want'  of  tlie 
necessary  data ;  it  cask  teSk  us  vrfaat  causes  aire  cmpable  of  producing 
«tiy  given  effect^  but  not  vritb  wHat  fiiequency  and  in  what  quantitiea 
those  causes  eseist..  An  instance  in  point  is  afforded  by  a  newspaper 
now  lying  befisrb  me.  A  statement  was  fiunished  by  one  at  the  official 
assignees  in  bankruptcy,  Asomng,  among  die  various  bankruptciea 
which  it  had  been  hia  duty  to  invesdeate,  in  howraony  cases' the  lossee 
bad  been  caused  by  misconducc  of  different  kinds,  and'  in  how>  ma»y 
by  unavoidable  ndsfortunesi  The  result  was,  that  die  number  of  fell* 
ures  caused  by  misconduct  gready  prmonderated  over  diose  arising 
ftom  all  odier  causes  whatever.  Notbing  but  specific  experience 
eould  have  given  sufficient  ground  fbr  a  conclusion  to  diis  puipoit. 
To  collect,  theiefbre,  attcb  empirical  laws  (whiiA  arenever  mere  tfaav 
apfMXHcimate  generaliaadoaa):  from  direct  observation,  is  an^impoitans 
part  of  die  process  of  sociolo^fealaniiuiKy.. 

The  exfwrimental  process  is  not  here  to  be  rsgarded  as  a^  dlstfaieo 
road  to  die  truth,  but  as  a  means  (happening'  accitibnttdlyto  be  die 
only,  or  the  beqt  available)  for*  obtaining  the  data  which  ^e  deduedve 
science  cannot  de  without  When  the  immediate  causes  of  social  factis 
are  not  open  to  direct  olseervadoiiv  tbe^  empirical  law  of  the  efibcta 
gives  US  die  enmirical^  laiw  (which  in  that  eaaeie  all  that  we  can  obtain^ 
oi  the  causes  likewise;  But  those  immediate  causes  depend  upon 
remote  causes;  and  die  empirical  law;  obtained  by  dlis  incuractmode 
e£  observation,  can  only  be  xtslied  upoe  as  applicable-  to^  unobserved 
cases^  so  long  as  there  is<  seaiBon:  to  tbink  that  no  change  has  takev 
|»lace  in  any  of  die  lemote  causes  on  wiiieb  die  inmndiate  causes  de- 
pead*  la  makiiig  use,  tkerefbre^  of  even  die  best  stadsdeal  generafi^ 
ladons  for  die  purpose  of  inferring  (though  it  be  only  eonjeeturidly) 
that  the  same  empirical  laws  will  hold  iu'  any  new  case,  it  is  neeessarf 
that  we  be  perfe0%  vfeli  aequaintedi  vnth  the  remoter  causes^  itt  order 
diat  we  may  serApalonly  sv^hcE  applying  die  empirical  law*  to  casear 
which  differ  in  any  of  the  dl-eumstances  our  which  the  truth  of  die  law 
ultimately  depend.  And  thus,  evten  where  conclusions  derived'  from 
specific  obs^aden  are  available  fer  practical  inferences  in  new  cases, 
it  is  necessary  diat  die  deduotm  science  Biimdd  stand  sentinel'  over 
the  vi^ole  procesa^  diat  it  shovM  be^  sansncmfy  feferred  to,  and  ittf 
sanction  obtained  t»  every  niAfenicet 

.  Tbe  ssEBUB  ddng  hoids  ti^ae  of  all-  genemilizadens  wbielv  can  be 
grounded  on  hsstorfv    Not  only  thera  ar»  sneh  generalizadons;.  bet  it 
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win  preeently  be  shown  that  the  general  acienoe  of  society,  which 
inquires  into  the  laws  of  succession  and  coexistence  of  the  great  facts 
constituting  die  state  of  society  and  dvilication  at  any  time,  can  pro- 
ceed in  no  other  manner  than  by  making  such  generalixatioos— aner- 
wards  to  be  confirmed  by  connecting  them  with  the  psychological  and 
ethological  laws  on  which  they  must  really  depend. 

§  6.  But  (reserving  this  question  for  its  proper  place),  in  those  more 
special  sociological  mquiiies  which  foim  the  subiect  of  the  separate 
branches  of  the  social  science,  this  two-fold  logical  process  and  recip- 
rocal verification  is  not  possible ;  specific  experience  affiirds  noUiiug 
amounting  to  empirical  laws.  This  is  particularly  the  case  where  the 
object  is  to  determine  the  effect  of  any  one  sociological  cause  among 
a  great  number  acting  simultaneously ;  the  effect,  for  example,  of 
com  laws,  or  of  a  prohibitive  commercial  system  generally.  Although 
it  may  be  perfectly  certain,  firom  theoiy,  what  kiiuL  of  effects  com  laws 
must  produce,  and  in  what  general  direction  their  influence  must  tell 
upon  industrial  prosperity ;  their  effect  is  yet  of  necessity  so  much 
disguised  by  the  similar  or  contrary  effects  of  odier  influencing 
agents,  that  specific  experience  can  at  most  only  show  that  in  the 
average  of  some  great  number  of  instances,  the  cases  where  there 
were  com  laws  exhibited  the  effect  in  a  greater  degree  than  those 
where  there  were  not.  Now  the  number  of  instances  necessary  to 
take  in  the  whole  round  of  combinations  of  the  various  influential  cir- 
cumstances, and  thus  afford  a  ftir  average,  never  can  be  obtained. 
Not  only  we  can  never  learn  with  sufficient  authenticity  the  facts  of  so 
many  instances,  but  the  world  itself  does  not  afford  them  in  suflident 
numbers,  within  the  limits  of  the  given  state  of  sodety  and  dvilization 
which  such  inquiries  always  presuppose.  Having  uius  no  previous 
empirical  generalizations  with  whicn  to  collate  the  conclusions  of  the- 
ory, the  only  mode  of  direct  verification  which  remains  is  to  compare 
those  conclusions  with  the  result  of  an  individual  experiment  or  in- 
stance. But  here  the  difficulty  is  equally  great  For  m  order  to  ver- 
ify a  theory  by  an  experiment,  the  circumstances  of  the  experimeiit 
must  be  exactly  the  same  with  those  contemplated  in  the  theory.  But 
in  social  phenomena  the  circumstances  of  no  two  experiments  axe  ex- 
actly alike.  A  trial  of  com  laws  in  another  country,  or  in  a  former 
generation,  would  go  a  very  little  way  towards  verifying  a  condusion 
drawn  respecting  their  effect  in  this  generation  and  in  this  country.  It 
thus  happens  in  most  cases  that  the  only  individual  instance  really  fitted 
to  verirjr  the  predictions  of  theory  is  the  very  instance  for  which  the 
predictions  were  made ;  and  the  verification  comes  too  late  to  be  of 
any  avail  for  practical  guidance. 

Although,  however,  direct  verification  is  impossible,  diere  is  an  in- 
direct verification,  which  is  scarcely  of  less  value,  and  which  is  always 
practicable.  The  conclusion  drawn  as  to  the  individual  case,  can  only 
be  directly  verified  in  that  case ;  but  it  is  verified  indirectly,  by  the 
verification  of  other  condusions,  drawn  in  other  individual  cases  from 
the  same  laws.  The  experience  which  comes  too  late  to  verify  the 
particular  proposition  to  which  it  refers,  is  not  too  late  to  help  towards 
verifying  the  general  suffidency  of  the  ^eory.  The  test  of  me  degree 
in  which  the  science  affords  safe  ground  for  predicting  (and  conse- 
quently for  practically  dealing  with)  what  has  not  yet  happened,  is 
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the  degree  in  which  it  would  have  enabled  us  to  predict  what  has  ac- 
tually occurred.  Before  our  theory  of  the  influence  of  a  particular 
cause,  in  a  given  state  of  circumstances,  can  be  trusted,  we  must  be 
able  to  explain  and  uccount  for  the  existing  state  of  all  diat  portion  of 
the  social  phenomena  which  that  cause  has  a  tendency  to  influence. 
If,  for  instance,  we  would  apply  our  speculations  in  political  economy 
to  the  prediction  or  ^dance  of  the  phenomena  ot  any  country,  we 
must  be  able  to  explam  aU  the  mercantile  or  industrial  &ct8  df  a  gen- 
eral character,  appertaining  to  the  present  state  of  that  country :  to  point 
out  causes  sufficient  to  account  fiyr  aU  of  them,  and  prove,  or  show  good 
ground  for  supposing,  that  these  causes  did  really  exist.  If  we  cannot 
do  this,  it  is  a  proof  either  that  the  facts  which  ought  to  be  taken  into 
account  are  not  yet  completely  known  to  us,  or  that  although  we  know 
the  facts,  we  are  not  masters  of  a  sufficiently  perfect  theory  to  enable 
us  to  assign  their  consequences.  In  either  case  we  are  not,  in  the 
present  state  of  our  knowledge,  competent  to  draw  conclusions,  either 
speculative  or  practical,  for  that  country.  In  like  manner,  if  we  would 
attempt  Co  judge  of  the  effect  which  any  noHtical  institution  would 
have,  supposmg  that  it  could  be  introduced  into  any  given  country ; 
we  must  be  able  to  show  that  the  existing  state  of  the  practical  govern- 
ment of  that  country,  and  of  whatever  else  depends  mereon,  together 
with  the  particuhir  character  and  tendencies  of  the  people,  and  their 
state  in  respect  to  the  various  elements  of  social  well-being,  are  such 
as  the  institutions  thev  have  lived  under,  in  conjunction  with  the  other 
circumstances  of  their  nature  or  of  their  position,  were  calculated  to 
produce. 

It  is  therefore  well  said  bv  M.  Comte,  that  in  order  to  prove  that 
our  science,  and  our  knowledge  of  the  particular  case,  render  us  com- 
petent to  predict  the  future,  we  must  show  that  they  would  have  eha- 
Dled  OS  to  predict  the  present  and  the  past  If  there  be  anything 
which  we  could  not  have  predicted,  this  constitutes  a  residual  phenom- 
enon, requiring  further  study  for  the  purpose  of  explanation ;  and  we 
must  either  search  among  the  circumstances  of  me  particular  case 
until  we  find  one  which,  on  the  principles  of  our  existing  theory,  ac- 
counts for  the  imexplained  phenomenon,  or  we  must  turn  back,  and 
seek  the  explanation  by  an  extension  and  improvement  of  the  theory 
itsel£ 
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CHAPTER  X 

OFCrBB'iRVEaSB  »EKrCTiyE,  0&  BBTOBICAL  OOnpDL 


i  1.  Tubub  aie^  twa  kioda  of  seciolo|pQal  ioquky.  In  tbe  fint  Iciad, 
tfafi  question  propoaed  is,  what  offeet  will  fellow  from  a.  grron  oaiifle»  a 
.oertain  genexul  condilion  of  social  eircunistaiices  being  preaupposej. 
lAs,  for  example,  what  would  be  tbe  effect  of  impoaui^  or  of  x9§!(BaiiBg 
com  laws,  of  abolisfaiatg  moncaxAy,  or  iotroducing  amyersal  suffirage, 
.in  tbe  pveaent  omditioii  of  society  and  ciyilnatjoa  in  any  European 
coontiy,  or  under  any  otber  giv^  supposition  with  -regard  to  the  eir- 
cumatances  of  aociety  in  genezal:  without  reference,  to  the  changes 
which. might  take  plaice^  or  which  may  ajreftdy  be  in  progreas,  inthoae 
cireainBtances.  But  there  is  also  a  seocmd  inquiiy*  namely,  what  are 
the  laws  which  determine  those  general  circumstances  thetBaeWes.  In 
.this  last  the  question  is,  not  what  will  be  the  effect  of  a  given  caase  in 
.a  ceitoin  slate  of  society,  but  what  are  the  causesswhidi^^Qdiice,  and 
tbe  phenomena  which  characterize,  States  of  Socie^  generally.  In 
die  solution  of  this  question  consiats  the  general  Science  of  Socie^ ;  by 
which  all  the  condusions  of  the  other,  and  more  apeoaUkind  of  vufuiiy 
nmst  be  limited  jnd  controlled. 

§  2.  In  order  to  oanoeire  correcth'  the  acope  of  ihia  goBenl  ocieDoe, 

and  distinguish  it  firom  the  subordinate  departments  of  sociological 
apeculatian,  it  isaeceasaiy"  to  fix  vHth  preciaion  the. ideas  attached  to 
the  phreae,  '<  A. State  of  Society.*'  what  is  called  a  state  of  society, 
ia  the  aimnltaneomiataia  of  all  the  greater  aooial  "fects,  or  phenoBena. 
Such  are,  the  degree  of'knowledge,;aadefiOtdybctual  ana  moral  col- 
ture,  existing  in  the  community,  and  in  e?ery  class  of  it;  the  state  of 
industry,  of  wealth  and  its  distribution ;  the  habitual  occupalions  of  the 
community;  their  diyision  into  classes,  and  the  relsfcions  of  those 
classes  to  one  another ;  the  common  beliefe  which  they  entestain  on 
all  the  subjects  most  important  to  mankind,  and  the  degree  of  aaaor- 
ance  with  v^hich  those  behefe  are  held  ;  their  tastes,  and  the  charader 
and  degree  of  their  assthetic  development ;  their  form  of  goyemment, 
and  the  more  important  of  their  laws  and  customs.  The  condition  of 
all  these  things,  and  of  many  more  which  will  spontaneously  suggest 
themselyes,  constitute  the  state  of  society  or  the  state  of  dvilization  at 
any  giyen  time. 

when  states  of  society,  and  the  causes  which  produce  them,  are 
spoken  of  as  a  subject  of  science,  it  is  implied  that  tnere  exists  a  natu- 
ral correlation  among  these  different  elements;  that  not  eyeiy  variety 
of  combination  of  these  eeneral  social  facts  is  possible,  but  only  cer- 
tain combinations ;  that,  m  short,  there  exist  Uniformities  of  Coexist- 
ence between  the  states  of  the  various  social  phenomena.  And  such 
is  the  truth :  as  is  indeed  a  necessary  consequence  of  the  influence  ex- 
ercised by  every  one  of  those  phenomena  over  every  other.  It  is  a 
fact  implied  in  die  consensus  of  the  various  parts  of  the  social  body. 

States  of  society  are  like  different  constitutions  or  different  ages  in 
the  physical  frame ;  they  are  conditions  not  of  one  or  a  few  organs  or 
functions,  but  of  the  whole  organism.    Accordingly,  the  information 
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xAidk  Wb^patmm  fmrndagimtagw,  oncL  respeetngtlieTiirioiB  states 
of  ftDcietj  now  ^xurtrng  in  cfiflfoiMt  Mgions  <>r  the  earth,  doeg,  when 
duly  mutlysBd,  eiddb  itiaiu«himlfe»iitie&  It  it  dfound  that  when  one 
•of  die  feftUnes  of  aoel^Cf  is  iii«  i>anioiii8retatB,a«tat»  of  all  die  odter 
-ftiatiuts8»^ote  ofloM  predaely  oeteittsnate,' always  coexists  with  it. 

D«t  the  unifonaiaties  of  ooexistenee  obtaiimig  among  pheBoraetfa 
whidi  ai«  dfecte  of  canses,  must  (as  w«  hare  so  omfn  obseired 
eoltitiams-from  the  laws  of  causation  by  which  these  phenomena  are 
actually  detemiined.  The  mutual  coirelation  between  the  cUffeient 
*  (dements  ef  each  sute  of  society,  is  therefore  a  derivative  law,  resah- 
'ing  from  die  laws  which  regulate  thie  suooesslon  between  one  slate  ef 
'SO^ety  aifd  another:  for- die  proximate  canse  of  every  sttte  of  society 
is  the  state  <)f  society  imiM^ately  preceding  it.  The  fmidamental 
problem,  4herdbre^  of  sociology  is  to  nod  Ibbe  laws  according  to  wlndi 
atty  state  t>f  society  proidueeB  ^  state  which  succeeds  it  and  takes  its 
phice.  This  ^lens  the  gi^eat  amd  vexed  cpiestion  of  the  progressive- 
^ness  of  MMtn^aiM 'Society ;  an  idea  involved  m  efeiy  just  concepdon  of 
•Booi^l  pheiiemeEa'aS' t^subject  of  a^ sdenoe. 

'§3.  It 'is  one  4f  die  characters,  not  absokite)y  peculiar  to  the 
'seienceB  of  hiitnan  mature  and  society,  bulf  belonging  to  ^m  in  a  pe- 
culiar degree,  to  be'oomrcvsant  widi  a  snbje^  matter  whose  pvoperdes 
^re  Changeable.  '  I  do  not  mean  chang^eable  from  day  to  day,  but  from 
affe^  to  age :  So  that  not  only  the  qualities  ^  tndividaak  vary,  but  those 
of  die  ua^oritjr  are  not^  die  same*  in  one  a]^  as  in  anodier. 

The  principal  cause  of  diis  peculiarity  is  the  extensive  and  constant 
reacdon  of  Ae^efTects  upon  d^ir  causes.  '  The  ciroumstances  in  which 
mankmd  are  placed,  operating  according  to  their  own  laws  and  to  die 
laws  of  human  ni^re,  f)rm  die  characters  6t  die  men ;  but  the  men, 
'in  then*  turn,  mould  and  shape  the  circumstances,  for  themselves  and 
f>r  diose  "vAKy  Come  lAer  diem.  From  this  reciprocal  acdon  diere  must 
necessarily  result  either  a  cycle  or  a  progress.  In  astronomy  also 
every  fact  is  at  eiioe  eflfect  and  cause ;  the 'successive  pontions  of  the 
various  heavenW  bodies  produce  changes  both  in  the  mrecdon  and  in 
the  lutensltyof  the  frrees  by  which  those  positions  are  determined. 
But,  in  the  case  of  the  solar  system,  these  mutual  acdons  bring  round 
again,  after  a  certain  number  ef  changes,  the  former  state  of  circum- 
stanees,  whi^h  0(  course  leads  to  the  perpetual  recurrence  of  the  same 
series  in  an  unvarying  order.  Those  bodies,  in  short,  revolve  in 
orbits :  but  there  are  (or,  conformably  to  the  laws  of  astronomy,  d^ne 
might  be)  odiers' which,  instead  of  an  orbit,  describe  a  trajectory,  or  a 
coUmenbtt^turningiHto  itself.  One  or  other  of  diese  must  be  the 
type  to  which  human  iS^  mustalso  conform. 

One  of  the  thinkers  who  earliest  conceived  the  succession  of  histori- 
cal events  as  subject  to  fixed  laws,  and  endeavored  to  discover  dieae 
laws  by  an  analytical  survey  of  history.  Vice,  die  celebrated  audior  of 
the  Seiemta  Nueva,  adopted  the  former  of  these  opinions.  He  con- 
ceived die  phenomena  of  human  society  as  revolving  in  an  orbit ;  as 
going  dirongh  periodically  die  same  series  <^  changes.  Though  there 
were  not  wanting  circumstances  tending  to  give  some  plausibility  to 
this  view,  it  would  not  bear  a  close  scrudny :  and  those  who  have  suc- 
ceeded Vico  in  this  kind  of  speculations  have  universally  adopted  the 
idea  of  a  trajectory  or  progress,  in  lieu  of  an  orbit  or  cycle. 
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The  words  Progress  and  Progre66i\eiies8,  «re  not  bere  to  be  under- 
stood as  synonymous  with  improvement  and  tendency  to  improYement. 
It  is  conceivable  that  the  laws  of  human  nature  might  determine,  and 
even  necessitate,  a  certain  series  of  changes  in  man  and  society,  which 
might  not  in  every  case,  or  which  might  not  on  the  whole,  be  improve- 
ments. It  is  my  belief  indeed  that  the  general  tendency  is,  and  will 
continue  to  be,  saving  occasional  exceptions,  one  of  in]|>iovement ;  a 
tendency  towards  a  better  and  happier  state.  But  this  is  not  a  ques- 
tion qf  the  method  of  the  social  science,  but  an  ultimate  result  of  the 
science  itself.  For  our  purpose  it  is  sufficient,  that  there  is  a  progress- 
ive change  both  in  the  character  of  the  human  race,  and  in  tlieir  out- 
ward circumstances  so  far  as  moulded  by  themselves :  that  in  each  sue- 
cessive  age  the  principal  phenomena  of  society  are  different  from  what 
they  were  in  the  age  preceding,  and  still  more  different  from  any  pre- 
vious age.  The  periods  at  which  these  successive  changes  are  most 
apparent  (according  to  the  judicious  remark  of  M.  Comte)  ere  inter- 
yab  of  one  generation,  durmg  which  a  new  set  of  human  beings  have 
been  educated,  have  grovm  up  from  childhood,  and  taken  possession 
of  society. 

The  progressiveness  of  the  human  race  is  the  fimndation  on  which  a 
method  of  philosophizing  in  the  social  science  has  been  of  late  years 
erected,  &x  supenor  to  either  of  the  two  modes  whidi  had  previously 
been  prevalent,  the  chemical  or  experimental,  and  the  geometrical 
modes.  This  method,  vduch  is  now  generally  adopted  by  the  most 
advanced  thinkers  on  the  Continent,  and  especially  in  France,  consists 
in  attempting,  by  a  study  and  analysis  of  the  general  facts  of  history, 
to  discover  (what  these  philosophers  term)  the  law  of  progress :  whidi 
law,  once  ascertained,  must  according  to  them  enable  us  to  predict 
future  events,  just  as  after  a  few  terms  of  an  infinite  series  in  algebra 
we  are  able  to  detect  the  principle  of  regularity  in  their  recuxrence> 
and  to  predict  the  rest  of  the  series  to  any  number  of  terms  we  please. 
The  principal  aim  of  historical  speculation  in  France,  of  late  years, 
has  been  to  ascertain  the  law.  But  while  I  ^adly  acknowledfl;e  the 
great  services  which  have  been  rendered  to  historical  knowledge  by 
this  school,  I  cannot  but  deem  them  (with  the  single  exception  of  M. 
Comte)  to  be  chargeable  with  a  fiindamental  misconception  of  the 
true  method  of  social  philosophy.  The  misconceptioD  consists  in  sup- 
posing  that  the  order  of  succession  which  we  may  be  able  to  trace 
among  the  different  states  of  society  and  civilization  which  history 

E resents  to  us,  even  if  that  order  were  more  rigidly  uniform  than  it 
as  yet  been  proved  to-be,  could  ever  amount  to  a  law  of  nature.  It 
.  can  only  be  an  empirical  law.  The  succession  of  states  of  the  human 
mind  and  of  human  society  cannot  have  an  independent  law  of  its  own; 
it  must  depend  upon  the  psychological  and  ethological  laws  which 
.  govern  the  action  of  circumstances  on  men  and  of  men  on  circum- 
stances. It  is  conceivable  that  those  laws  may  be  such,  and  the 
general  circumstances  of  the  human  race  such,  as  to  determine  the 
successive  transformations  of  man  and  society  to  one  given  •  and  un- 
▼aryinflr  order.  But  even  if  the  case  be  so,  it  cannot  be  the  ultimate 
aim  of  science  to  discover  an  empirical  law.  Until  that  law  can  be 
connected  with  the  psychological  and  ethological  laws  upon  which  it 
depends,  and,  by  the  consilience  of  deduction  dj^riori  with  historical 
evidence,  can  be  converted  from  an  empirical  law  into  a  scientific  one. 
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k  oaoDot  be  rdied  upon  for  tihe  vre^edon  of  future  events,  beyond,  at 
most,  strictly  adjacent  cases.  Now,  M.  Comte  alone  bas  seen  tbe 
aeoeaslty  ef  thus  connecting  all  our  generalizations  from  history  widi 
the  laws  of  human  nature ;  and  he  alone,  therefore,  has  ^rriTed  sft 
any  resuks  truly  scientific;  though  in  the  speculations  of  others  there 
will  be  found  many  happy  aptrqiu^  ana  valuable  hints  far  future 
philosephevB. 

§  4.  But,  while  it  is  an  imperative  rule  never  to  introduce  any 
generalizations  from  history  into  the  social  science  unless  sufficieot 
grounds  can  be  pointed  out  for  it  in  human  nature,  I  do  not  think  any 
coe  will  contend  that  it  would  have  been  possible,  setting  out  from  the 
principies  of  human  nature  and  from  the  general  circumstances  df 
man's  position  in  the  universe,  to  detwmine  a  priori  the  order  m  which 
human  development  must  take  place,  and  to  predict,  consequently, 
the  general  fiicts  of  history  up  to  the  present  time.  The  initial  stages 
ef  human  progrese— when  man,  as  yet  umnodified  by  society,  and 
ehacaotenzed  only  by  the  instincts  resulting  directly  from  his  organi- 
zation, was  acted  upon  by  outward  objects  of  a  comparatively  simple 
and  universal  character— anight  indeed,  as  M.  Comte  remarks,  be 
deduced  from  the  laws  of  human  nature ;  which  moreover  is  the  only 
possible  mode  of  ascertaining  them,  since  of  Uiat  form  of  human  ex- 
jstenoe  no  direct  memorials  are  preserved.  But  (as  he  justly  observes) 
afker  the  first  fow  terms  of  the  series,  the  influence  exercised  over  each 
generation  by  the  generations  which  preceded  it,  becomes  more  and 
more  preponderant  over  all  other  influences ;  untal  at  length  what  we 
now  are  and  do,  is  in  a  very  small  degree  the  result  of  the  universal 
circumstances  o£  the  human  race,  or  even  of  our  own  circumstances 
acting  through  the  original  qualities  of  our  species,  but  mainly  of  the 
qualitieB  pr^uced  in  us  by  the'  whole  previous  history  of  humanity. 
So  long  a  series  of  actions  and  reactions  between  Circumstances  and 
Man,  each  successive  term  being  composed  of  an  ever  greater  number 
and  variety  of  parts,  could  not  possibly  be  calculated  fiiom  the  elemen- 
tary laws  whi<^  produce  it,  by  merely  human  faculties.  Tbe  mere 
length  of  the  series  would  be  a  sufficient  obstacle,  since  a  slight  error 
in  any  one  of  the  terms  would  augment  in  rapid  progression  at  every 
f ubsequent  step. 

If,  dierefore,  the  series  of  the  eflfeds  themselves  did  not,  when  ex- 
amined as  a  whole,  manifest  any  regularity,  we  should  ia  vain  attenqpt 
to  construct  a  general  science  of  society.  We  must  in  diat  case  have 
contented  ourselves  with  that  subordinate  order  of  sociological  specu- 
lation 'formeriy  noticed,  namely,  with  endeavoriag  to  ascertain  what 
would  be  the  effect  of  the  introduction  of  any  new  cause,  in  a  state  of 
society  supposed  to  be  fixed ;  a  knowledge  sufficient  for  most  of  the 
cndinary  exigencies  of  daily  political  practice,  bat  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  sodety  is  one  of  Uie  in- 
fluencing elements ;  and  therefore  more  prscarious  in  proportion  as 
the  case  is  more  important.  But  since  both  the  natural  varietifis  ef 
mankind,  and  the  orig^al  diversities  of  local  circumstances,  are  much 
less  considerable  than  the  points  of  agreement,  there  will  naturally  be 
a  certain  degree  of  uniformity  in  the  progressive  development  of  man 
and  of  his  works,  .^id  this  uniformity  (as  M.  Comte  remarks  with 
much  justice)  tend*  to  become  gieateri  not  lessi  as  sociely  advuoea 
4D 
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sinee  the  eTolntion  of  each  people,  whidi  k  at  firat  delennmed  ezda- 
fitvely  by  the  natuie  and  ciFcumataiices  of  that  people,  ia  gradually 
brought  under  the  iafloenoe  (which  becomes  stronger  as  ciTilixataoB 
advances)  of  the  other  nations  of  the  earth,  and  of  the  circumstanees 
:by  which  they  have  been  influenced.  History  accordingly  does,  vdien 
judiciously  examined,  afford  Empirical  Laws  of  Society.  And  the 
problem  of  general  sociology  is  to  ascertain  these,  and  connect  them 
with  Uie  laws  of  human  nature  by  deductions  showing  that  such  were 
the  deriTative  laws  naturally  to  be  expected  as  the  consequences  dt 
those  ultimate  ones. 

It  is  indeed,  m  most  cases,  hardly  possible,  even  after  history  has 
suggested  the  derivative  law,  to  demonstrate  ^  jmori  that  such  was 
the  only  order  of  succession  or  of  coexistence  in  whidi  the  effects 
could,  consistently  widi  the  laws  of  human  nature,  have  been  pro- 
duced. We  can  at  most  make  out  that  there  were  strong  d  priori 
reascms  for  expecting  it,  and  that  no  other  order  of  succession  or  co- 
existence vrould  have  been  hj  any  means  so  likelj  to  result  from  the 
nature  of  man  and  his  position  upon  earth.  This,  however — ^which, 
^in  the  inverse  Deductive  Method  that  we  are  now  characterizing,  is  a 
real  process  of  verification — ^ia  as  indispensable  (to  be  more  so  is  im* 
possiole)  as  verification  by  specific  experience  has  been  shown  to  be 
where  the  conclusion  is  origmally  obtained  by  the  direct  way  of  deduo* 
tign..  The  empirical  laws  must  be  the  result  of  but  a  few  instances, 
since  few  nations  have  ever  attained  at  all,  and  still  fewer  by  their  own 
independent  development,  a  high  stage  of  social  progress.  I£^  there* 
fore,  even  one  or  two  of  these  few  instances  be  iasufi^ently  known,  or 
imperfectly  analyzed  into  its  elements,  and  therefore  not  adequately 
compared  with  other  instances,  nothing  is  mwe  probable  than  that  a 
-WToag  empirical  law  will  result  instead  of  the  right  one.  Accordingly, 
the  most  erroneous  generalizations  are  continuallY  made  from  the 
opurse  of  history  :  not  only  in  this  country,  where  history  cannot  yet 
be  said  to  be  at  all  cultivated  as  a  science,  but  in  other  countries, 
where  it  is  so  cultivated*  and  by  persons  well  versed  in  it.  The  only 
check  or  coirective  is,  constant  verification  by  psychological  and  etho* 
logical  laws.  We  may  add  to  thb,  that  no  one  but  a  person  compe- 
tently skilled  in  those  laws  is  capable  of  preparing  the  materials  for 
historical  generalization  by  analyzing  the  tacts  of  history,  or  even  by 
observing  the  social  phenomena  of  his  own  time.  No  other  will  be 
aware  of  tha  comparative  importance  ,of  different  facts,  nor  conse- 
quently know  what  facts  he  is  to  look  out  £ar,  or  what  to  observe;  still 
less  will  he  be  capable  of  estimating  the  evidence  of  diose  &ets  which, 
as  is  the  case  with  most,  cannot  be  observed  directly,  but  must  be  in- 
ferred from  marks. 

i  5»  Tho  Empirical  Laws  of  Society  are  of  two  kinds ;  some  are 
nnifonnities  of  coexistanoe,  some  of  succession.  According  as  the 
science  is  occupied  in  ascertaining  and  verifying  the  former  sort  of 
uniformities,  or  the  latter,  M.  Comte  gives  it  the  title  of  Social  Statics* 
or  of  Social  Dynamics ;  coqformably  to  the  distinction  m  mechanics 
between  the  conditions  of  equilibrium  and  those  of  movement ;  or  in 
biology,  between  the  laws  of  organization  and  those  of  life.  The  first 
branch  of  the  science  ascertains  the  conditions  of  stability  in  the  social 
union;  the  second,  the  laws  of  progress*    Social  Dynamics  is  the  the? 
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ory  of  Society  cooBidered  in  a  state  of  progressire  movement ;  while 
Social  Statics  is  the  theory  of  die  oomaemui  already  spoken  of  as  exist* 
ing  among  the  different  parts  of  the  social  organism ;  in  other  words^ 
the  theory  of  the  mutual  actions  and  reactions  of  contemporaneous  so* 
cial  phenomena ;  ''  making  prorisioDally,  as  &r  ,as  possible,  abstnu>- 
don,  for  scientific  purposes,  of  the  fundamental  moven^nt  which  is  at 
all  times  eradually  modifying  the  whole  of  them. 

**  In  this  first  point  of  view/'  continues  M.  Comte,*  '^  the  previsions 
of  sociology  will  enable  us  to  infer  one  firom  another  (subject  to  ulte* 
rior  verification  by  direct  observation)  the  various  characteristic  marks 
of  each  distinct  mode  of  social  existence ;  in  a  manner  essentially  anal- 
ogous to  what  is  now  habitually  practised  in  the  anatomy  of  the  physi- 
cal body.  This  preliminary  a^ect,  therefore*  of  political  science,  of 
necessity  supposes  that  (contrary  to  the  existing  habits  of  philosophersV 
^ach  of  the  numerous  elements  of  the  social  state,  ceasing  to  be  lookea 
at  independently  and  absolutely,  shall  be  always  and  exclusively  con* 
siderea  relatively  to  all  the  other  elements,  widi  the  whole  of  which  it 
is  united  by  mutual  interdependence.  It  would  be*  superfluous  to 
insist  here  upon  the  great  ana  constant  utility  of  this  branch  of  socior 
logical  speculation ;  it  is,  in  the  first  place,  uie  indispensable  basis  of 
the  theory  of  social  progress,  every  raticmal  conception  of  which  pre*i 
supposes  the  continued  preservation  of  the  corresponding  social  or* 
ganiam.  It  may,  moreover,  be  employed,  immediately  and  of  itself*, 
to  supply  the  place,  provisionally  at  least,  of  direct  observation,  which 
in  many  cases  is  not  always  practicable  for  some  of  the  elements  of 
society,  the  real  condition  of  wjiich  may  however  be  sufficiently  judged 
of  by  means  of  the  relations  which  connect  them  with  others  previously 
known.  The  history  of  the  sciences  may  give  us  some  notion  of  the 
habitual  importance  of  thb  auxiliary  resource,  by  reminding  us,  for 
example,  how  the  vulgar  errors  of  mere  erudition  concerning  the  pre-* 
tended  acquirements  of  the  ancient  Egvptians  in  the  higher  astronomy, 
were  irrevocably  dissipated  [even  before  sentence  h^  been  passed 
upon  them  by  a  sounder  erudition)  firom  the  single  consideration  of  thft 
inevitable  connexion  between  the  general  state  of  astroncHoy  and  that 
of  abstract  ffeometry,  then  evidenuy  in  its  in&ncy.  It  ^ouU  be  easr 
to  cite  a  mmtitude  of  analogous  cases,  the  character  of  which  could 
admit  of  no  dispute.  In  order  to  avoid  exaggsratien,  however,  it; 
should  be  remarked,  that  these  necessary  relations  among  the  different- 
aspects  of  society  cannot,  from  their  very  nature,  be  so  simple  and 
precise  that  the  results  observed  could  only  have  arisen  firom  some- 
one mode  of  mutual  coordination.  Such  a  notion,  already  too  narroW' 
in  the  science  of  life,  would  be  com^etely  at  variance  with  the  still 
more  complex  nature  of  sociological  speculations.  But  the  exact 
estimation  of  these  limits  of  variatiaa>  both  in  the  healthy  and  in  the^ 
morbid  state,  constitutes,  at  least  as  much  as  in  the  anatomy  of  tlie 
natuxal  body,  an  indispensable  complement  to  every  theoiy  of  Socio- 
logical Statics;  without  which  the  mdirect  exploration  above  spoken' 
of  would  often  lead  into  error.  > 

**  This  is  not  the  place  for  methodically  demonstrating  the  existence; 
of  a  necessary  relauoa  between  all  the  possible  aspects  of  the  same' 
social  organism ;  a  point  on  which,  moreover,  in  principle  at  least, 
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tliere  is  now  little  differraoe  ofopinioB  anottg  sound  diiaken.    Fron 
whicfaever  of  the  social  elemoitB  we  choose  to  set  out,  we  may  easiYf 
l-ecognize  that  it  has  always  a  coimexiony  move  or  less  immediate,  -mFWik 
ail  the  other  ekmentSy  even  with  those  ^MA  at  fitat  sight  appear  dfes 
most  independent  of  it.    The  djnamioal  oomuderation  ci  die  progieas- 
|ve  developm^t  of  civiHzed  hnmanity,  a£bfdSy  no  doaht,  a  stiH  mote 
efficaciouB  means  of  effecting  this  interesting  verificatioa  of  llie  eomsem- 
MS  of  the  social  phenomena,  by  displaying  die  manner  in  whi^  every 
change  in  any  one  part,  operates  immediately,  or  very  speedily,  tipan 
all  the  rest    Bnt  tkas  indication  may  be  preceded,  or  at  aD  events 
followed,  by  a  confirmation  of  a  ^vrely  statical  kind;  for,  in  polidcs 
as  in  mechanics,  die  communication  of  motion  from  one  omect  to 
another  proves  a  connexion  between  them.    Without  descending  to 
the  minute  interdependence  of  the  difforent  branches  of  aziy  one 
science  or  art,  is  it  not  evident  dnt  among  the  diflersnt  scienees,  aa 
well  as  among  most  of  die  arte,  diere  exists  sndi  a  connexion,  that  if 
die  state  of  any  jone  well-marked  division  of  them  is  sufficiently  known 
to  us,  we  can  with  real  seiendfic  assurance  infor,  from  their  necessary 
correladon,  die  contemporaneous  state  of  every  one  of  die  others  I  By 
a  frnther  extension  of  this  consideradon,  we  may  conceive  the  neces- 
sary reladon  which  exists  between  the  condidon  of  the  sciences  i& 
reneral  and  diat  of  die  arts  in  general,  except  diat  the  mutual  depen- 
dence is  less  intense  in  proportion  as  it  is  more  indirect    The  same  is 
die  case  when,  instead  of  considering  the  ag^gate  of  the  social  phe- 
nomena in  some  one  people,  we  examine  it  simultaneously  in  different 
contemporaneous  nations ;  between  which  the  perpetual  reciprocity  of 
influence,  especially  in  modem  times,  cannot  be  contested,  although 
the  consemsut  must  in  this  case  be  ordinarily  of  a  less  decided  diarac- 
ter,  and  must  decrease  gradually  with  the  ailmity  of  die  cases  and  the 
muUiplicity  of  the  points  of  contact,  so  as  at  last,  in  some  cases,  to 
disappear  almost  entirely ;  as  for  example  between  Western  Europe 
and  Eaatem  Asia,  of  which  the  various  general  states  of  society  appear 
to  have  been  hitherto  almost  independent  of  one  another." 

M.  Comte  proceeds  to  illustrate,  widi  his  usual  sagacity  and  discrimi- 
nadon,  one  <n  the  most  impoitant,  and  until  lately,  most  neglected,  of 
die  great  pruicipl«s  \diich,  in  this  division  of  the  social  science,  may 
be  considered  as  established;  namely,  die  necessary  correladon  be- 
tween the  form  of  government  exisdng  in  any  society,  and  the  contem- 
Soraneous  state  of  civilissation :  a  natural  law,  which  stamps  the  endless 
iscussions  and  innumerable  theories  respecdng  forms  of  government  in 
die  abstract,  as  fruitless  and  worthless,  save  only  (in  some  few  of  the 
more  remarkable  cases)  as  a  preparatory  treatment  of  some  small 
pordon  of  what  may  be  afterwards  used  as  material  for  a  better 
philosophy. 

As  already  remarked,  one  of  the  main  results  of  die  science  of  social 
stadcs  would  be  to  ascertain  the  reqmntes  of  stable  pofidcal  union. 
There  are  some  circumstances  which,  being  found  in  all  sociedes  widi- 
out  exception,  and  in  the  greatest  degree  where  the  social  union  is 
most  complete,  may  be  considered  (when  psvchological  and  ethological 
la^  confirm  the  indication)  as  conoidons  of  die  existei^  of  society. 
For  example,  no  society  has  ever  been  held  togedier  witnout  laws,  or 
usages  equivalent  to  diem;  without  tribunals,  and  an  organized  force 
of  some  sort  to  execute  their  deeisioiis.    Thne  have  always  been  a 
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chie(  or  dudb,  whom,  with  more  or  leas  strietnesB  and  in  omm  mor» 
or  lew  acoaracdiv  <lefiiiod»  die  zest  oC  ^e  ooramunitY  obeyed,  or  ac- 
eoidiiiff^  to  genoni  opinioa  wetee  bound  to  obey.  By  followiD^  out  thi* 
«0ane  of  inquiry,  we  ahoiiid  find  a  number  o£  requiaiteB,  which  have 
been  proBent  in  eveiy  society  that  has  held  together ;  and  on  the  ces- 
Mtion  of  which  it  baa  ceased  to  be  a  society,  or  has  loconatnicted  itself 
SB  such  upon  some  new  basis,  in  which  the  conditions  were  conformed 
to.  Although  diese  results,  obtained  by  comparing  different  forms  and 
states  of  society,  amount  in  themselves  onlv  to  empirical  laws ;  some  of 
them»  when  once  suggested,  are  found  to  mllow  with  so  much  proba* 
bility  from  general  laws  oi  iinman  nature,  that  the  consilience  of  the 
two  processes  raises  the  eridence  to  complete  proof,  and  the  generaii* 
sadons  to  the  rank  of  scientific  truths* 

This  seems  to  be  affirmable  (for  instance)  of  the  conclusions  arrived 
at  in  the  following  passage ;  forming  pait  of  a,  criticism  on  the  negative 
pfaihnM^hy  of  the  etghteenCh  century,  and  which  I  quote,  althou^  (aa 
m  some  former  instances)  firem  myself,  because  I  have  no  better  way 
of  illustrating  the  oonce^on  I  have  formed  of  the  kind  of  theorems  of 
which  sociological  statics  would  consist. 

«  The  very  first  element  of  the  social  union,  obedience  to  a  govern- 
ment of  some  sort,  has  not  been  found  so  easy  a  thmg  to  establish  in 
the  world.  Among  a  timid  and  spiritless  race,  like  the  inhabitants  of 
the  vast  plains  of  tropioal  countries,  passive  obedience  may  be  of 
natural  growth ;  though  even  there  we  doubt  whether  it  has  ever  been 
found  among  any  people  with  whom  fatalism,  or  in  other  words,  sah* 
mission  to  the  pressure  of  oizcumstances  as  the  decree  of  God,  did  noi 
prevail  as  a  religious  doctrine.  But  the  difficulty  of  inducing  a  brav« 
and  vrariike  race  to  submit  their  individual  arOirutm  to  any  common 
umpire,  has  always  been  felt  to  be  so  great,  that  nothing  short  of 
superaatund  power  has  been  deemed  adequate  to  ovarcMne  it;  and 
such  tribes  have  always  assigned  to  the  first  institution  of  civil  society 
a  divine  origin.  So  mflerently  did  those  judge  who  knew  sav^e  man 
by  actual  experience,  fipom  those  who  had  no  acquaintance  with  him 
exoeot  in  the  civilised  state.  In  modem  Europe  itself,  after  the  fiill  of 
the  Aoman  empire,  to  subdue  the  feudal  anardiy  and  bring  the  whole 
people  of  any  European  nation  into  subjection  to  government  ^although 
Christianity  m  its  most  coneontrated  form  was  codperating  with  all  its 
influences  in  the  woric)  raquired  thrice  as  many  centuries  as  have 
elapsed  since  that  time. 

'*  Now  if  these  philosophers  had  known  himisai  nature  mider  any 
other  t3rpe  than  that  of  their  own  age,  and  of  the  paiticolar  classes  a£ 
society  among  whom  they  moved,  it  would  have  occuned  to  diem, 
that  wherever  this  habttusl  subnM^  to  law  end  goveinment  has  been 
firmly  and  durably  established,  and  yet  the  vigor  and  manliness  of  char^ 
acter  which  resirted  its  establishment  have  been  in  any  degree  pre* 
served,  certain  requisites  have  existed,  certain  conditions  have  been 
fulfilled,  of  which  the  foUowine  may  be  regarded  as  the  orincipaL 

**  First:  there  has  existed,  for  all  who  were  accounted  citizens— for 
all  who  were  not  slaves,  kept  dowu  by  brute  force— a  system  of  edu* 
eaiioHf  beginning  vrith  infancy  and  .continued  through  life,  of  whieh^ 
whatever  else  it  might  include,  one  main  and  incessant  ingredient  was 
retiraining  diseiplime.  To  train  th6  human  being  in  the  habit,  and 
thence  the  power,  of  subordiiiating  his  personal  impulses  and  aims  to 
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wfaat  were  comidered  die  ends  of  soeietj;  of  adhering,  agaiast  all 
temptation,  to  the  course  of  condnct  which  those  ends  prescribed;  of 
controlling  in  himself  all  those  feelings  which  were  liable  to  militate 
against  those  ends,  and  encouraging  all  such  as  tended  towards  them; 
this  was  the  purpose,  to  which  every  outward  motive  that  the  authority 
directing  the  system  could  command,  and  every  inward  power  or  prin* 
eiple  which  its  knowledge  of  human  nature  enabled  it  to  evoke,  were 
endeavored  to  be  rendOTod  instrumental.  This  system  of  discipline 
wrought,  in  the  Qrecian  states,  by  the  coniunct  influences  of  religion, 
poetry,  and  law;  among  the  Romans,  by  mose  of  religion  and  law;  in 
modem  and  Christian  countries,  mainly  by  religion,  with  little  of  the 
direct  agency,  but  generally  more  or  less  of  the  indirect  support  and 
countenance,  of  law.  And  whenever  and  in  proportion  as  the  strict- 
of  this  discipline  was  relaaced,  the  natural  tendency  of  mankind  to 


anarchy  reasserted  itself;  the  state  became  disorganized  from  within ; 
mutual  conflict  for  selfish  ends,  neutralixed  the  energies  which  were 
required  to  keep  up  the  contest  against  natural  canses  of  evil ;  and  the 
nation,  after  a  lonser  or  briefer  interval  of  progressive  decline,  became 
either  the  slave  ofa  despotism,  or  the  prey  of  a  foreign  invader. 

'*The  second  condition  of  permanent  political  society  has  been 
found  to  be,  the  existence,  in  some  form  or  other,  of  the  feeling  of 
aUeffiance  or  loyalty.  This  feding  may  vary  in  its  objects,  and  is  not 
connned  to  anv  particular  form  of  government ;  but  whether  in  a 
democracy  or  m  a  monarchy,  its  essence  is  always  the  same ;  viz., 
that  there  be  in  the  constitution  of  the  state  something  which  is  settled, 
something  permanent,  and  not  to  be  called  in  question ;  something 
which,  by  general  affreement,  has  a  right  to  be  where  it  is,  and  to  be 
secure  agajnst  disturbance,  whatever  else  may  change.  This  feeling 
may  attadi  itself,  as  among  the  Jews  (and  indeed  in  most  of  the  com- 
monwealths of  antiquity),  to  a  common  God  or  gods ;  die  protectors 
and  guardians  of  their  state.  Or  it  may  attach  its^  to  certain  persons, 
who  are  deemed  to  be,  whether  hj  divine  appointment,  by  long  pre- 
scription, or  by  the  general  recognition  of  their  superior  cs^pacity  and 
worthiness,  the  rightful  guides  and  guardians  of  the  rest.  Or  it  may 
attach  itself  to  laws ;  to  ancient  liberties,  or  ordinances ;  to  the  whole 
or  some  part  of  the  political,  or  even  the  domestic,  institutions  of  the 
state.  But  in  all  political  societies  which  have  had  a  durable  existence, 
there  has  been  some  fixed  point;  something  which  men  agreed  in 
holding  sacred ;  which  it  might  or  might  not  be  lawful  to  contest  in 
theory,  but  which  no  one  could  either  fear  or  hope  to  see  shaken  in 
practice;  which,  in  short  (except  perhaps  during  some  temporary 
crisis),  was  in  the  common  estimation  placed  €Uhw€  discussion.  And 
the  necessity  of  this  may  easily  be  made  evident.  A  state  never  is, 
nor  until  mankind  are  vastly  improved,  can  hope  to  be,  for  any  long 
time  exempt  fix>m  internal  dissension ;  for  there  neither  is  nor  has  ever 
been  any  state  of  society  in  which  collisions  did  not  occur  between  the 
immediate  interests  and  passions  of  powerful  sections  of  the  people. 
What,  then,  enables  society  to  weather  these  storms,  and  pass  through 
turbulent  times  without  any  pennanent  weakening  of  the  ties  which 
hold  it  together  f  Precisely  this — ^that  however  important  the  interesta 
about  which  men  fiiU  out,  the  conflict  does  not  affect  the  fundamental 
principleB  of  the  system  of  social  union  which  happens  to  exist ;  not 
direaten  large  portions  of  the  community  with  the  subversion  of  that 
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on  which  they  have  buSt  their  calcalfttions,  and  with  which  their  hopes 
and  aims  have  become  identified.  But  when  the  questioning  of  these 
fondamental  principles  is  ^not  an  occasional  disease,  but)  the  habitual 
eondition  of  the  body  politic ;  and  when  all  the  violent  animosities  are 
called  forth,  which  spring  naturally  from  such  a  situation,  the  state  is 
virtually  in  a  position  of  civil  war ;  and  can  never  long  remain  free 
from  it  in  act  and  fact. 

**  The  third  essential  condition,  which  has  existed  in  all  durable  politi- 
cal societies,  is  a  strong  and  active  principle  of  nationality.  We  need 
scarcely  say  that  we  do  not  mean  a  senseless  antipathy  to  foreigners ; 
or  a  cherishing  of  absurd  peculiarities  because  they  are  national ;  or  a 
refusal  to  adopt  what  has  oeen  found  good  by  other  countries.  In  all 
these  senses,  the  nations  which  have  had  the  strongest  national  spirit 
have  had  the  least  nationality.  We  mean  a  principle  of  sympathy,  not 
of  hostility;  of  union,  not  of  separation.  We  mean  a  feeling  of  com^ 
mon  interest  among  ^ose  who  live  under  the  same  government,  and 
are  contained  withm  the  same  natural  or  historical  boundaries.  We 
mean,  .that  one  part  of  the  community  shall  not  consider  themselves  as 
fbreiflpiers  with  regard  to  another  part;  that  they  shall  cherish  the  tie 
which  holds  them  together ;  shall  feel  that  they  are  one  people,  that 
their  lot  is  cast  together,  that  evil  to  any  of  their  fellow-countrymen  is 
evil  to  themselves,  and  Uiat  they  cannot  selfishly  ftee  themselves  from 
their  share  of  any  common  inconvenience  by  severing  the  connexion. 
How  strong  this  feeling  was  in  the  ancient  commonwealths  every  one 
knows.  How  happily  Rome,  in  spite  of  all  her  tyranny,  succeeded 
in  establishing  the  feeling  of  a  common  countrv  among  Uie  provinces 
of  her  vast  and  divided  empire,  vriU  appear  when  any  one  who  has 

{^ven  due  attention  to  the  suoject  shall  take  the  trouble  to  point  it  out 
n  modem  times  the  countnes  which  have  had  that  feeling  in  the 
strongest  degree  have  been  the  most  powerful  countries ;  England, 
France,  and^  in  proportion  to  their  territory  and  resources,  Holland 
and  Switzerland;  while  England,  in  her  connexion  with  Ireland,  is  one 
of  the  most  signal  examples  of  the  consequences  of  its  absence.  Every 
Italian  knows  why  Italy  is  under  a  foreign  yoke ;  every  Oerman  knows 
what  maintains  despotism  in  the  Austrian  empire ;  the  evils  of  Spain 
flow  as  much  from  the  absence  of  nationality  among  die  Spaniards 
themselves,  as  from  the  presence  of  it  in  Aeir  relations  with  foreigners ; 
while  the  completest  illustration  of  aU  is  afforded  by  the  republics  of 
South  America,  where  the  parts  of  one  and  the  same  state  adhere  so 
•lightly  together,  that  no  sooner  does  any  province  think  itself  ag- 
grieved by  the  general  government  than  it  proclaims  itself  a  separate 
nation." 

§  6.  While  the  derivative  laws  of  social  statics  are  ascertained  by 
analvzing  diflereiit  states  of  society,  and  comparing  them  with  one 
anotner,  without  reeard  to  the  order  of  their  succession ;  the  considera- 
tion of  the  successive  order  is,  on  the  contrary,  predominant  in  the 
study  of  social  dynamics,  of  which  the  aim  is  to  observe  and  explain 
the  sequences  of  social  conditions.  This  branch  of  the  social  science 
would  be  as  complete  as  it  can  be  made,  if  every  one  of  the  leading 
general  circumstances  of  each  generation  were  traced  to  its  causes  in 
^  generation  immediately  preceding.  But  the  conaemut  is  so  com- 
plete (especially  in  modem  history),  that  in  the  filiation  of  one  gener« 
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fttion  tad  anodMr,  k  is  the  whole  which  produces  die  whole, 
then  any  part  s  peit.  Little  promfls  therefore  csb  he  made  ift  estah> 
liihiog  thefiliation»  diredly  from  hwa  of  hamaii  natwe,  without  hamc 
first  aocertauied  the  immeAiare  or  derivatiTe  laws  aceovdiiig  to  whi^ 
social  states  geserate  one  another  as  societj  advances;  the  msiamaHia 
wudia  of  General  Soci<d<^. 

The  empirical  laws  which  are  most  readily  ohCained  hy  generafizft* 
tioB  from  history  do  not  amoiint  to  this;  they  are  not  the  "middle 
principles"  thmnaelTes,  hut  only  evidence  towards  the  estabfishmens 
of  sucn  principles.  They  consist  of  certain  general  tendencies  which 
may  be  peiceiTed  in  society ;  a  progreasive  increase  of  some  social 
elements  and  diminution  of  others*  or  a  gradual  change  in  the  general 
character  of  certain  elements.  It  is  easily  seen,  for  mstance,  that,  aa 
society  advances,  mental  tend  more  and  more  to  prevail  over  bodily 
qualities,  and  masses  over  individuals :  that  the  occupation  of  all  diss 
portion  of  mankind  who  are  not  under  external  reetraint  is  at  fins 
chiefly  military,  but  society  becomes  progressively  more  and  more  en- 
grossed with  productive  pursuits,  and  the  military  spirit  gradually  gives 
way  to  the  industrial :  to  which  many  other  similar  truths  mif^  easily 
be  added.  And  with  generalizations  of  this  description,  ordinary  m* 
quirers,  even  of  the  historical  school  now  predominant  on  the  Conti- 
nenty  are  satisfied.  But  these  and  all  such  results  are  stiU  at  too  great 
a  distance  froA  the  elementary  laws  of  human  nature  on  which  they 
depend, — too  many  links  intervene,  and  the  ocmcuxrence  of  causes  at 
each  link  is  &r  too  complicated,— ^o  enable  these  propositions  to  be 
presented  as  direct  corollaries  fix»n  those  elementary  prmciples.  They 
nave,  therefore,  in  the  minds  of  most  inquirers,  remained  m  the  state 
of  empirical  laws,  applicable  only  within  the  bounds  of  actual  obser^ 
ration ;  without  any  means  of  determining  their  real  limits,  sod  of 
judging  whether  the  changes  which  have  hitherto  been  in  progress 
are  destined  to  continue  mdefinitely,  or  to  terminate,  or  even  to  be 
reversed. 

§  7.  In  order  to  obtain  better  empirical  laws,  we  must  not  test  sat* 
isfied  with  notinff  the  prospressive  dian^  which  manifest  themselves 
in  the  separate  elements  of  society,  and  m  which  nothing  is  indicated 
but  the  relation  of.  the  fragments  of  the  efiect  to  corresponding  frag- 
ments of  the  cause.  It  is  necessary  to  combine  the  statical  view  of 
social  phenomena  with  the  dynamical,  considering  not  only  the  pro- 
gressive changes  of  the  difierent  elements,  but  the  contemporaneous 
condition  ot  eaoh ;  and  thus  obtain  empirically  the  law  of  corre^ond* 
ence  not  only  between  the  simultaneous  states,  but  between  thesimu^ 
taneous  changes,  of  those  elements.  This  law  of  correspondence  it  is, 
which,  after  being  duly  verified  d  prierif  will  become  the  real  sdSn- 
tific  derivative  law  of  the  development  of  humanity  and  hmnui  effiurs* 

In  the  difficult  process  of  observation  and  comparison  which  is  here 
required,  it  would  evidently  be  a  very  great  assistance  if  it  shoidd 
happen  to  be  the  fact,  that  some  one  element  in  the  complex  existence 
of  social  man  is  preeminent  over  all  others  as  the  prime  agent  of  the 
social  movemenL  For  we  could  then  take  the  progress  S£  that  one 
element  as  the  central  chain,  to  each  successive  link  of  which,  the  coi^ 
responding  links  of  all  the  odier  progressions  being  f4[^peoded,  the  sue* 
cession  otthe  facts  would  by  this  alone  be  presented  in  a  kind  of  spon* 
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order,  fiur  more  neariy  approaching  to  tibe  real  order  of  thew 
filitdoo  than  oould  be  obtained  by  any  other  merely  empirical  process^ 

Now,  the  OTideace  of  history  and  the  eyidence  of  human  natiure 
eembine,  by  »  moat  aCriking  instance  of  consilience,  to  show  that  there 
IB  raally  one  social  element  whudi  is  thus  predominant,  and  almoit 
paramount,  amonr  the  agents  of  the  social  progression.  This  is,  the 
state  of  the  speciUatiye  ftculties  of  mankind ;  including  the  nature  of 
the  speculative  belie&  which  by  any  means  they  have  arrived  at,  con- 
cjeming  themselves  and  the  world  by  which  they  are  surrounded. 

It  would  be  a  great  error,  and  one  very  little  likely  to  be  committed, 
to  assert  that  speculation,  intellectual  activity,  the  pursuit  of  truth,  is 
amon|p  tbe  more  poweiftd  propensities  of  human  nature*  or  fills  a  large 
place  m  the  Uvea  of  any,  save  decidedly  exceptional  individuals.  BuC 
notwithstanding  the  relative  weakness  of  this  principle  among  other 
sociological  agents,  its  influence  is  the  main  determining  cause  of  die 
Social  progress ;  alt  the  other  dyu^Bitians  o£  our  nature  which  con< 
tribute  to  that  progress,  being  dmendent  upon  it  for  the  means  of 
accomplishing  Aeir  share  of  the  wohl  Thus  (to  take  the  most  obvious 
case  first),  die  impelling  foroe  to  most  of  the  improvements  effected  in 
the  arts  of  life,  is  the  desire  of  increased  material  comfort;  but  as  we 
can  only  act  upon  external  objects  in  proportion  to  our  knowledge  of 
^era,  ^e  state  of  knowledge  at  any  time  is  the  impassable  Unut  of 
the  industrial  improvements  possible  at  that  time ;  and  the  progress  of 
industry  must  foUow,  and  depend  upon,  the  progress  of  knowledge* 
The  same  thing  may  be  shown  to  be  true,  though  it  is  not  quite  so 
abvioHs,  of  the  furogress  of  the  fine  arts.  Further,,  as  the  strongest 
propensities  of  human  nature  (being  the  purely  selfish  ones,  and  those 
of  a  sympathedc  diaracter  which  partake  most  of  die  nature  of  selfish^ 
ness)  evidendv  tend  in  themselves  to  disunite  mankind,  not  to  unite 
them — to  make  them  rivals,* not  confederates;  social  existence  is  only 
possible  by  a  disciplining  of  those  more  powerfiii  propensities,  which 
consists  in  subordinating  them  to  a  common  system  of  opinions.  The 
degree  of  this  subordination  is  the  measure  of  the  completeness  of  the 
social  union,  and  the  nature  of  the  common  opinions  determines  its 
kind.  But  in  oider  that  mankind  should  confixnn  their  actions  to  any 
set  of  opinions,  diese  opinions  must  exist,  must  be  believed  by  tfaenu 
And  dius,  the  state  of  the  speculative  fiiculties,  the  charac^r  of  the 
propositions  assented  to  by  die  inteUect,  essentiaUy  determines  the 
moral  and  polidcal  state  of  the  commumty,  as  we  have  already  seen 
that  it  determines  the  physical. 

TluBse  cottdusionB,  deduced  ficom  die  laws  of  human  nature,  are  in 
endre  accordance  with  the  general  facts  of  history.  Every  consideni- 
ble  change  historicaUy  known  to  us  in  die  condinon  of  any  portion  of 
mankind,  has  been  jMreceded  by  a  change,  of  propordonal  extent,  in 
the  state  of  their  knowledge,  or  in  their  prevalent  beliefii.  As  between 
any  given  state  of  speculation,  and  die  corrdadve  state  of  everything 
else,  it  was  ahxKlM  cdways  die  former  which  first  showed  itself;  thougS 
the  effects,  no  doubt,  reacted  potendy  upon  the  cause.  Every  con- 
siderable advance  in  material  eiviiieadon  has  been  preceded  by  an 
advance  in  knowledge  ^;  and  when  any  ereat  social  change  has  come 
to  pass,  a  great  change  in  the  opinions  and  modes  of  thinking  of  socie^ 
had  taken  place  ^ordy  before.  Polydieism,  Judaism,  Chrisdanity, 
Protestandsm,  the  negative  philosophy  of  modem  Europe,  and  im 
4£ 
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positive  •cience — each  of  these  has  been  a  primary  agent  in  making 
society  what  it  was  at  each  successive  period,  while  society  was  but 
secondarily  instrumental  in  making  tkem,  each  of  them  (so  far  as  causes 
can  be  assigned  for  its  existence)  being  mainly  an  emanation  not  from 
tke  practicd  life  of  the  jperiod,  but  from  the  state  of  belief  and  thought 
dunng  some  time  previous.  The  weakness  of  the  speculative  pro* 
pensity  has  not,  therefore,  prevented  the  progress  of  speculation  nom 
govening  that  of  society  at  large ;  it  has  only,  and  too  often,  prevented 
progress  altogether,  where  the  intellectual  proffression  has  come  to  an 
early  stand  mr  want  of  sufficiently  fiivorable  circumstances. 
•  From  this  accumulated  evidence,  we  are  justified  in  concluding,  that 
tlie  Older  of  human  progression  in  all  respects  will  be  a  corollary  dedu* 
cible  from  the  wder  of  progression  in  me  intellectual  convictions  of 
mankind,  that  is,  from  the  law  of  the*  successive  transformations  of 
religion  and  science.  The  question  remams,  whether  this  law  can  be 
determined ;  at  first  frt>m  history  as  an  empirical  law,  then  converted 
into  a  scientific  theorem  by  deducinff  it  d  priori  frtMn  the  principles  of 
human  nature.  As  the  progress  of  knowledse  and  the  chan^  in  the 
opinions  of  mankind  are  very  slow,  and  manifest  themselves  m  a  well« 
defined  manner  only  at  lone  intervals ;  it  cannot  be  expected  that  the 
general  order  of  sequence  should  be  discoverable  from  the  examination 
of  less  than  a  very  considerable  part  of  the  duration  of  the  social 
progress.  It  is  necessary  to  take  mto  consideration  the  whole  of  past 
time,  from  the  first  recorded  condition  of  the  human  race ;  and  it  is 
probable  that  all  the  terms  of  the  series  already  past  were  indispensable 
to  the  operation ;, that  the  memorable  phenomena  of  the  last  generation, 
and  even  those  i^  the  present,  virere  necessary  to  manifest  the  law,  and 
that  consequently  the  Science  of  History  has  only  become  possible  in 
CUT  own  time. 

§  8.  The  investiffation  which  I  have  thus  endeavored  to  characterize, 
has  been  systematically  attempted,  up  to  the  present  time,  by  M.  Comte 
alone.  It  is  not  here  that  a  critical  examination  can  be  undertaken  or 
the  results  of  his  labors;  which  besides  are  as  yet,  comparatively  speak- 
ing, only  in  their  commencement.  But  his  works  are  the  only  source 
to  which  the  reader  can  resort  for  practical  exemplification  of  the  study 
of  social  phenomena  oa  the  true  principles  of  the  Historical  Method. 
Of  that  method  I  do  not  hesitate  to  pronounce  them  a  model :  what  is 
the  value  of  his  conclusions  is  another  question,  and  one  on  which  this 
is  not  the  place  to  decide. 

I  cannot,  however,  omit  to  mention  one  important  generalization, 
which  he  regards  as  the  fundamental  law  of  the  progress  of  human 
knowledge.  Speculation  he  conceives  to  have,  on  every  subject  of 
human  inquiry,  three  successive  stages ;  in  the  first  of  which  it  tends 
to  explain  the  phenomena  by  supernatural  agencies,  in  the  second  by 
metaphysical  abstractions,  and  in  the  third  or  final  state  confines  itself 
to  ascertaining  their  laws  of  succession  and  similitude.  This  general- 
isation appears  to  me  to  have  that  high  degree  of  scientific  evidence, 
which  is  derived  from  the  concurrence  of  the  indications  of  histoxr 
with  the  probabilities  derived  from  the  constitution  of  the  human  mind. 
Nor  could  it  be  easily  conceived,  from  the  mere  enunciation  of  such  a 
proposition,  what  a  flood  of  light  it  lets  in  upon  the  whole  course  of 
history;  when  its  consequences  are  tracedt  by  connecting  with  each  of 
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the  three  states  of  human  intellect  which  it  distinguishes,  and  with  each 
successive  modification  of  those  three  states,  the  correlative  condition 
of  all  other  social  phenomena. 

But  whatever  aecision  competent  judges  may  pronounce  on  the 
results  arrived  at  by  any  individual  inquirer,  the  method  has  been  found 
by  which  an  indefinite  number  of  the  derivative  laws  both  of  social 
order  and  of  social  progress  may  in  time  be  ascertained.  By  the  aid 
of  these  we  may  hereafter  succeed  not  only  in  looking  fiir  forward  into 
the  future  hiAtory  of  the  human  race,  but  in  detennimnf  what  artificial 
means  may  be  used,  and  to  what  extent,  to  accelerate  me  natural  pro- 
ffress  in  so  far  as  it  is  beneficial ;  to  compensate  fiyr  whatever  may  be 
Its  inherent  inconveniences  or  disadvantages;  and  to  euard  against  the 
dangers  or  accidents  to  which  our  species  is  exposed  fix>m  me  neces- 
sary incidents  of  its  progression.  Such  practical  instructions,  founded 
on  the  highest  branch  of  speculative  sociology,  will  form  the  noblest 
and  most  beneficial  portion  of  the  Political  Art. 

That  of  thii  science  and  art  even  the  foundations  are  but  beginning, 
to  be  laid,  is  sufficiently  evident.  But  the  most  powerful  and  accom- 
plished minds  of  the  present  age  are  fiurly  turning  themselves  towards 
that  object,  and  it  is  the  point  towards  which  the  speculative  tendon^ 
cies  of  mankind  have  now  for  some  time  been  converging.  For  the 
first  time,  it  has  become  the  aim  of  the  greatest  scienufic  thinkers  to 
connect  by  theories  the  facts  of«universal  history :  for  the  first  time  it 
is  acknowledged,  that  no  social  doctrine  is  of  any  value  unless  it  can 
explain  the  ndiole  and  everv  part  of  history,  so  Ar  as  the  data  exist ; 
and  that  a  Philosophy  of  History  is  at  once  the  verification,  and  the 
initial  form,  of  the  Philosophy  of  the  Progress  of  Society. 

If  the  endeavors  now  making  in  all  the  more  cultivated  nations,  and 
beginning  to  be  made  even  in  fhigland  (generally  the  last  to  adopt 
whatever  does  not  originate  with  herself),  for  the  construction  of^a 
Philosophy  of  History,  shall  be  directed  and  controlled  by  those  views 
of  the  nature  of  sociological  evidence  which  I  have  attempted  to  state, 
but  which  hitherto  are  to  my  knowledse  exemplified  nowhere  but  in 
the  writings  of  M.  Comte ;  they  cannot  mil  to  give  birth  to  a  sociobgi- 
cal  system  widely  removed  mm  the  vague  and  conjectural  character 
of  all  former  attempts,  and  worthy  to  take  its  place,  at  last,  amonff 
established  sciences.  When  this  time  shall  come,  no  important  branca 
of  human  affairs  will  be  any  longer  abandoned  to  empiricism  and  un- 
scientific surmise :  the  circle  of  human  knowledge  will  be  complete, 
and  it  can  only  thereafter  receive  further  enlai^^ement  by  perpetual 
expansion  from  within. 
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CHAPTER  XI. 

<MP  THB  LOGIC  OP  PRACTICE,  OR  ART;  INCLUDING  MORALIT7  AND  POUCY. 

§  1.  In  the  preceding  cliapCen  we  haye  endeavored  to  chaimcteiiae 
the  preseiit  state  of  tmee  among  the  branches  of  knowledge  called 
Moral,  which  are  aoienoes  in  the  only  proper  sense  of  the  term,  that 
is,  inqoiries  into  the  course  of  notore.  It  is  costonuoy,  however,  to 
include  under  the  term  moral  knowledgm,  and  even  (though  impropet^ 
ly)  under  that  of  moral  science^  an  inquuy  die  results  of  which  do  net 
express  themselves  in  the  indicative,  but  in  the  imperative  mood,  or  in 
periphrases  equivalent  to  it;  what  is  called  the  knowledge  of  dudes; 
practical  ethics,  or  morality. 

Now,  the  imperative  mood  is  the  characteristic  cf  Ait,  as  distiB- 
guished  from  Science.  Whatever  speaks  in  rules  or  precepts,  not  in 
assertions  respecting  matters  of  fact,  is  art ;  and  ethics,  or  morality,  is 
properly  a  portion  of  the  art  corresponding  to  the  sciences  of  homan 
nature  luid  societjf :  the  remainder  consisting  of  prudence  or  poiicj,  and 
the  art  of  educatum. 

The  Method,  therefiare,  of  Ethics,  can  be  no  odier  than  that  of  Art, 
or  Practice,  in  general :  and  the  portion  yet  uncompleted,  of  the  task 
which  we  proposed  to  omrselves  m  the  condudinflr  Book,  is  to  chazac- 
teriae  the  general  Method  of  Art,  as  distinguished  from  Science. 

§  2.  In  all  branches  of  practical  business,  there  are  cases  in  which 
an  in^vidual  is  bound  to  conform  his  practice  to  a  pre-establiBhed  rule^ 
while  there  are  others  in  which  it  is  part  of  his  task  to  find  or  eonstmct 
the  rule  by  which  he  is  to  govern  his  conduct.  The  fint,  for  example, 
is  the  case  of  a  judge,  under  a  definite  written  code.  The  judm  is  not 
caKed  upon  to  detennine  what  course  would  be  intrinstcally  me  most 
advisable  in  the  particular  case  in  hand,  but  only  within  what  rule  of 
law  it  &Ub  I  ndiat  the  legislator  has  commanded  to  be  done  in  the  kind 
of  case,  and  must  thereibre  be  presumed  to  have  intended  in  die  in- 
dividual case.  The  method  must  here  be  wholly  and  exdusively  one 
of  ratiociaation  or  syllogism;  and  the  process  is  obviously,  what  in  our 
*  analysis  of  the  syllogism  we  showed  that  all  ratiodnation  is,  naaely» 
the  inteipretation  of  a  fimnula. 

In  order  that  an  illuatration  of  the  opposite  case  may  be  taken  from 
the  same  class  of  subjects  as  the  former,  we  will  suppose,  in  contrast 
with  the  situation  of  the  judge,  the  position  of  a  legislator.  As  the 
judge  has  laws  for  his  guidance,  so  the  legislator  has  rules,  and  maxims 
of  policy ;  but  it  would  be  a  manifest  error  to  suppose  that  the  legis- 
late is  bound  by  these  maxims,  in  the  same  manner  as  the  judee  is 
bound  by  the  laws,  and  that  all  he  has  to  do  is  to  aigue  down  from 
them  to  the  particular  case,  as  the  judge  does  from  the  laws.  The  legis- 
lator is  bound  to  take  into  consideration  the  reason  or  grounds  of  the 
maxim ;  the  judge  has  nothing  to  do  with  those  of  the  law,  except  so 
far  as  a  consideration  of  them  may  throw  light  upon  the  intention  of 
the  law-maker,  where  his  words  have  left  it  doubtful.  To  the  judge, 
the  nile,  once  positively  ascertained,  is  final ;  but  the  legislator,  or 
other  practitioner,  who  goes  by  rules  rather  than  by  their  reasons,  like 
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the  old-faAbioned  German  tacdciaos  who  were  vanquiflhed  by  Napoleon, 
or  the  physician  who  preferred  that  his  patients  shonld  die  by  rule 
rather  than  recover  contrary  to  it,  is  rightly  judged  to  be  a  mere  ped- 
ant, and  the  eUare  of  his  formulas. 

Now,  the  reasons  of  a  maxim  of  policy,  or  of  any  other  rule  of  ait; 
can  be  no  other  than  the.  theorems  ot  the  corresponding  science. 

The  relation  in  which  ntles  of  art  stao^  to  doctrines  of  science  may 
be  thos  characterised.  Ithb  art  proposes  to  itself  an  end  to  be  at* 
tained,  defines  the  end,  and  hands  it  oyer  to  the  science.  The  science 
feceires  it,  considers  it  as  ra  phenomenon  or  ^ect  to  be  studied,  and 
having  investiffated  its  causes  and  conditions,  sends  it  back  to  Art  with 
a  the^m  of.  tM  combinations  of  circumstancea  by  which  it  could  be 
produced.  Ait  then  examines  these  combinations*  of  circumstances, 
and  according  as  an^  of  them  are  or  are  not  in  human  power ^  pio> 
notfftces  the  end  attunable  or  not  The  oxdy  one  of  the  premissee, 
therefore^  which  Art  supplies,  is  the  original  major  premise,  which  as- 
serts iheX  the  attainment  of  the  given  end  is  desirable.  Science  then 
lends  to  Art  the  proposition  (obtained  by  a  aeries  of  inductions  or 
of  deductions)  that  the  peribnnance  of  certain  actions  will  attain  the 
end.  From  theee  premisbes  Art  concludes  that  the  performance  of 
tiiesie  actions  is  desuvble,  and  finding  it  also  practicable,  converts  the 
theorem  into  a  rule  or  precept* 

1 3.  It  deserves  particular  notice,  that  the  theorem  or  speculative 
truth  is  not  ripe  for  being  turned  into  a  precept,  until  all  that  part  of 
the  operation  which  belongs  to  science  has  been  completely  pertormed. 
Suppose  that  we  have  completed  the  scientific  process  only  up  to  a 
eertaiii  point ;  have  discovered  that  a  particular  cause  wul  produce 
the  desired  effect,  but  not  ascertained  all  the  negative  conditions  which 
are  necessary,  that  is,  all  the  circumstances  which,  if  present,  woidd 
prevent  its  production,  if,  in  this  imperfect  state  of  the  scientific  the- 
ory, we  attemptto  frame  a  rule  of  art,  we  perform  that  opentioik 
prematurely.  Whenever  any  counteracting  cause,  overiooked  by  the 
theorem,  takes  place,  the  rule  will  be  at  mult :  we  shall  employ  the 
means  and  the  end  will  not  fi>llow.  No  arguing  from  or  about  the 
rule  itself  will  then  help  us  through  the  difficulty :  there  is  nothing  for 
it  but  to  ttxm  back  and  finish  the  scientific  process  which  should  have 
preceded  the  formation  of  the  rule.  We  must  reopen  the  investigatioii, 
to  inquire  into  the  remainder  of  the  conditions  upon  wbfeh  the  eiFect 
depends ;  and  only  after  we  have  ascertained  the  whole  of  these,  are 
we  prepared  to  transform  lihe  completed  law  of  the  effect  into  a  pre- 
cept, in  which  those  circumstances  or  combinations  of  circumstances 
which  the  science  exhibits  as  conditions,  are  prescribed  as  means. 

It  is  true  that,  fiM-  the  sake  of  convenience,  rules  must  be  formed 
from  something  less  than  this  ideally  perfect  theory;  in  the  first  place, 
because  the  l^eozy  can  seldom  be  made  ideaQy  perfect ;  and  next, 
because,  i£  all  the  counteractme  contingencies,  whether  of  freouent  or 
of  rare  occurrence,  were  inchi&d,  the  rules  would  be  too  cumorous  to 
be  apprehended  and  remembered  by  ordiuaiy  capacities,  on  the  com- 
mon occasions  of  lift.  The  rules  of  art  do  not  attempt  to  comprise  more 
conditions  than  require  to  be  attended  to  in  ordinary  cases,  and  are 
therefore  always  imperfect  In  the  manual  arts,  where  the  requisite 
condttriops  are  not  numerous,  and  where  diose  which  the  ndea  do  not 
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reify,  are  generally  either  plain  to  common  obiervation  or  speed- 
learnt  from  practice,  rules  may  be  safely  acted  npoa  by  peiBons 
who  know  nothing  more  than  the  rale.  But  in  the  complicated  a&iza 
of  life,  and  still  more  in  those  of  states  and  societies,  nues  cannot  be 
relied  on,  without  constantly  referring  back  to  the  scientific  laws  on 
which  they  are  founded.  To  know  what  are  the  practical  contingent 
cies  which  reouire  a  modification  of  die  rule,  or  which  are  altogether 
exceptions  to  it,  is  to  know  what  combinations  of  circumstances  would 
intenere  with,  or  entirely  counteract,  the  cionsequencee  of  those  laws: 
and  this  can  only  be  leamt  by  a  reference  to  the  theoretical  grounds 
of  the  rule. 

By  a  wise  practitioner,  therefi>re,  rules  of  conduct  will  only  be  con- 
sidered as  provisional.  Being  made  fiir  the  most  numerous  cases,  or 
tbr  those  of  most  ordinaxr  occurrence,  they  point  out  the  manner  in 
which  it  will  be  least  perilous  to  act,  where  time  or  means  do  not  exist 
fi>r  analyzing  the  actual  circumstances  of  the  case,  or  where  for  any 
reason  we  cannot  trust  our  judgment  in  estimating  them.  But  they  do 
not  at  all  supersede  the  propriety  of  goii^g  through  (when  circum* 
stances  permit)  the  scientinc  process  requisite  for  framing  a  rule  from 
the  data  of  the  particular  case  before  us.  At  the  same  time,  the  com- 
mon rule  may  very  properly  serye  as  an  admonition,  that  a  certain 
mode  of  action  has  been  found  by  ourselves  and  others  to  succeed  in 
the  cases  of  most  common  occurrence ;  so  that  if  it  be  unsuitable  in  the 
case  in  hand,  the  reason  of  its  being  so  will  be  likely  to  arise  from 
some  unusual  circumstance. 

§  4.  The  error  is  therefore  apparent,  of  those  who  would  deduce  the 
line  of  conduct  proper  to  particular  cases,  firom  supposed  universal 
practical  maxims ;  overlooking  the  necessity  of  constantly  referring 
back  to  the  principles  of  the  speculative  science,  in  order  to  be  sure  of 
attaining  even  the  specific  end  which  the  rules  have  in  view.  How 
much  ffreater  stiU,  then,  must  the  error  be,  of  setting  up  such  unbend- 
ing principles,  not  merely  as  universal  rules  for  attaining  a  given  end, 
but  as  rules  of  conduct  generally ;  without  regard  to  the  possibility, 
not  only  that  some  momfying  cause  may  prevent  die  attainment  of 
the  given  end  by  the  means  which  die  rule  prescribes,  but  that  success 
itself  may  conflict  with  some  other  end,  which  may  possibly  chance  to 
be  more  desirable. 

This  is  the  habitual  error  of  many  of  the  political  speculators  whom 
I  have  characterized  as  the  geometrical  school ;  especially  in  France, 
where  radocination  from  rules  of  practice  fenns  the  staple  commodity 
of  journalism  and  polidcal  oratory;  a  misapprehension  of  the  functions 
of  Deduction  which  has  brought  much  discredit,  in  the  estimation  of 
foreigners,  upon  the  spirit  of  generalization  so  honorablv  characteristic 
of  the  French  mind.  The  common-places  of  politics,  m  France,  are 
large  and  sweeping  practical  maxims,  firom  which  as  ultimate  premisses 
men  reason  downwards  to  particular  applications,  and  this  they  call 
being  logical  and  consistent.  For  instance,  they  are  perpetually  ar- 
g^ng  that  such  and  such  a  measure  ought  to  be  adopted,  because  it  is 
a  consequence  of  the  principle  on  which  the  ferm  of  government  is 
founded;  of  the  principle  of  legitimacy,  or  the  principle  of  the  sove- 
reignty of  die  pecmle.  To  whi<£  it  may  be  answered,  that  if  diese  be 
retdly  practical  pruciples,  they  must  rest  upon  speculative  grounds; 
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die  sovereignty  of  the  people  (for  example)  must  be  a  riffht  foundation 
for  government,  because  a  goyemment  thus  constitutea  tends  to  pro- 
duce certain  beneficial  effects.  Inasmuch,  however,  as  no  government 
produces  all  possible  beneficial  effects,  but  all  are  attended  with  more 
or  fewer  inconveniences;  and  since  these  cannot  be  combated  by 
means  drawn  from  the  very  causes  which  produce  them ;  it  would  be 
often  a  much  stronger  recommendation  of  some  practical  arrangement, 
that  it  does  not  follow  from  what  is  called  the  general  principle  of  the 
government,  than  that  it  does.  Under  a  government  of  legitimacy,  the 
presumption  is  far  rather  in  favor  of  institutions  of  popular  origin ;  and 
m  a  democracy,  in  favor  of  arrangements  tending  to  check  the  impetus 
of  popular  vrill.  The  line  of  argumentation  so  commonly  mistaken  in 
France  for  political  philosophy,  tends  to  the  practical  conclusion  that 
we  should  exert  our  utmost  efforts  to  aggravate,  instead  of  alleviating; 
whatever  are  the  characteristic  imperfections  of  the  system  of  institu- 
tions which  we  prefer,  or  imder  wnich  we  happen  to  live. 

§  5.  The  Logic  of  Art  (it  appears  from  all  that  has  now  been  said) 
consists  essendaily  of  this  one  principle,  that  inquiry  and  discussion 
should  take  place  on  the  field  of  science  alone.  The  rules  of  art  are 
required  to  conform  to  the  conclusions  of  science,  not  to  principles  of 
premisses  of  its  own. 

An  Art,  or  a  body  of  Art,  consists  of  the  rules,  together  with  ad 
much  of  the  speculative  propositions  as  comprises  the  justification  of 
those  rules.  The  complete  art  of  any  matter,  includes  a  selection  of 
such  a  portion  finom  the  science,  as  is  necessary  to  show  on  what  con- 
ditions the  effects,  which  the  art  aims  at  producing,  depend.  And  Art 
in  general,  consists  of  ibe  truths  of  Science,  arranged  m  the  most  con- 
venient order  for  practice,  instead  of  the  order  which  is  the  most  con- 
venient for  thou^t.  Science  groups  and  arranges  its  truths  so  as  to 
enable  us  to  take  in  at  one  view  ba  much  as  possible  of  the  general  order 
of  the  universe*  Art,  though  it  must  assume  the  same  general  laws, 
follows  them  only  into  such  of  their  detailed  consequences  as  have  led 
to  the  formation  of  rules  of  conduct;  and  brings  together  from  parts  of 
the  field  of  science  most  remote  from  one  another,  the  truths  relating 
to  the  production  of  the  different  and  heterogeneous  conditions  neces- 
sary to  each  effect  which  the  exigencies  of  practical  life  require  to  bd 
produced. 

On  this  natural  difference  between  the  order  of  the  propositions  of 
Science  and  those  of  Art  (science  following  one  cause  to  its  various 
effects,  while  art  traces  one  effect  to  its  multiplied  and  diversified 
causes  and  conditions),  a  principle  may  be  grounded,  which  has  been 
suggested  with  his  usual  sagacity,  but  not  dwelt  won  or  accompanied 
with  the  necessary  explanations,  by  M.  Comte.  It  is,  that  there  ought 
to  be  a  set  of  intermediate  scientific  truths,  derived  from  the  higher 
generalities  of  science,  and  destined  to  serve  as  the  generalia  or  first 

Srinciples  of  the  various  arts.  The  scientific  operation  of  framing 
lese  intermediate  principles,  M.  Comte  considers  as  one  of  those  re- 
sults of  philosophy  which  are  reserved  for  futurity.  The  only  com- 
plete  example  which  he  can  point  out  as  actually  realized,  and  which 
can  be  held  up  as  a  type  to  be  imitated  in  more  important  matters,  is 
the  general  theory  of  the  art  of  Descriptive  Geometry,  as  conceived  by 
M.  Monge.    It  is  not,  however,  di£Bcult  to  understand  what  the  nature 
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oiAtae  intermediate  general  principles  mtut  be.  After  framing  die 
moat  comprehenaiTe  poaaible  conception  of  the  end  to  be  aimed  at,  that 
ia,  of  the  effect  to  be  produced,  ana  determining  in  the  same  oompre- 
henaive  manner  the  set  of  conditions  on  whidh  that  effect  depends; 
there  remains  to  be  taken,  a  general  survey  of  the  resources  which  can 
be  commanded  for  realizing  Uiis  aet  of  conditions;  attd  when  the  reaok 
of  this  surrey  has  been  embodied  in  the  fewest  and  most  extenaiTe 
propositions  possible,  those  propositions  will  express  tibe  general  relar 
tion  between  the  arailable  means  and  the  end,  and  from  them*  tiiere* 
fore,  the  practical  metiiods  of  the  art  will  follow  as  corollaries.  But 
the  further  development  of  tiiis  idea  may  be  left  to  those  who  have  the 
means  and  on  whom  the  special  office  devd.TOs,  of  practically  inly- 
ing it  for  the  purpose  of  constructing,  on  scientific  pnndples,  the  gen- 
eral theories  of  the  different  arts.* 

§  6.  After  these  observations  on  the  Logic  of  Prnctioe  in  general^ 
little  needs  here  be  said  of  that  department  of  Practice  which  has 
received  the  name  of  Morality;  since  it  forms  no  part  of  the  appro- 
priate object  of  this  work  to  discuss  how  fiir  morality  depends,  like 
other  arts,  upon  the  consideration  of  means  and  ends,  and  how  &x,  if 
at  all,  upon  anything  else. 

This,  however,  may  be  said ;  that  questions  of  practical  morality 
are  partly  similar  to  those  which  are  to  be  decidea  by  a  judse,  and 
partly  to  tiiose  which  have  to  be  solved  by  a  legidator  or  adminis- 
trator. In  some  things  our  conduct  ought  to  confonn  itself  to  a  pre- 
scribed rule ;  in  others,  it  b  to  be  guided  by  the  best  judgment  wnich 
can  be  formed  of  the  merits  of  the  particular  case. 

Without  entering  into  the  disputed  questions  respecting  the  founda- 
tion of  morality,  we  may  consider  as  a  conclusion  Allowing  alike  from 
all  systems  of  ethics,  that,  in  a  certain  description  of  cases  at  least, 
morality  consists  in  the  simple  observance  ef  a  rule*  The  cases  in 
question  are  those  in  which,  although  any  rule  which  can  be  formed  is 

{>robablv  (as  we  remarked  on  maxims  of  policy^  m&re  or  less  imper* 
Sdctiy  adapted  to  a  portion  of  the  cases  vniich  it  comprises,  there  is 
still  a  necessity  that  some  rule,  of  a  nature  simple  enough  to  be  easily 
understood  and  remembered,  should  not  only  be  &d  down  for 
guidance,  but  universally  observed,  in  order  that  the  various  persons 
concerned  may  know  what  they  have  to  expect :  the  inconvenience  of 
uncertainty  on  their  part  being  a  greater  evil  dian  that  which  may 
possibly  arise,  in  a  minority  of  cases,  from  tiie  imperfect  adaptation  of 
the  rule  to  those  cases. 

Such,  for  example,  is  the  role  of  veracity ;  that  <^not  infiinging  the 
legal  rights  of  outers;  and  so  forth:  concerning  which  it  is  obvious 
that  although  many  cases  exist  in  which  a  deviation  from  the  rule 
would  in  the  particular  case  produce  more  good  than  evil,  it  is  neces- 
sary for  general  security,  either  that  the  ndes  should  be  inflexibly 
observed,  or  that  the  license  of  deviating  from  them,  if  such  be  ever 
permitted,  should  be  confined  to  definite  classes  of  cases,  and  of  a  very 
peculiar  and  extreme  nature. 

«  A  syitematic  treattae  on  the  general  meani  which  man  poMWiwa  of  acting  upon  na- 
toie,  is  one  of  the  works  which  M.  Comte  holds  ottt  the  hope  of  his  pipducing  at  i 
Ibture  time ;  and  no  aubject  aiTords  a  larger  scope  for  the  faeottiM  of  ao  otiglMl  and  ( 
prahenaive  a  mind. 
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With  respect,  therefore,  to  these  caaes,  practical  ethics  must,  like 
the  administration  of  positive  law,  follow  a  method  strictly  and  directly 
ratiocinative :  whether  the  rules  themselves  are  ohtained,  like  those 
of  other  arts,  from  a  scientific  consideration  of  tendencies,  or  are 
referred  to  the  authority  of  intuitive  consciousness  or  express  reve- 
lation. 

In  cases,  however,  in  which  there  does  not  exist  a  necessity  for  a 
common  rule,  to  be  acknowledged  and  relied  upon  as  the  basis. of 
social  life ;  where  we  are  at  liberty  to  inquire  what  is  the  most  moral 
course  under  the  particular  circumstances  of  the  case,  without  refer- 
ence to  the  authorized  expectations  of  other  people ;  there  the  Method 
of  Ethics  cannot  differ  materially  &om  the  method  of  every  other 
department  of  practice.  Like  other  arts,  it  sets  out  from  a  general 
principle,  or  original  major  premiss,  enunciative  of  its  particular  end : 
whether  that  end  be  the  greatest  possible  happiness,  as  is  contended 
by  some,  or  the  conformity  of  our  character  to  ideal  perfection 
according  to  some  particular  standard,  as  others  hold.  But  on  this  as 
on  other  subjects,  when  the  end  has  been  laid  down,  it  belongs  to 
Science  to  inquire  what  are  the  kinds  of  actions  by  which  this  end, 
this  happiness  or  this  perfection  of  character,  is  capable  of  being 
realized.  When  Science  has  framed  propositions,  which  are  the  com- 
pleted expression  of  the  whole  of  me  conditions  necessary  to  the 
desired  end,  these  are  handed  over  to  Art,  which  has  nothing  fhrther 
to  do  but  to  transform  them  into  corresponding  rules  of  conduct. 

§  7.  With  these  remarks  we  must  close  this  summary  view  of  the 
application  of  the  general  logic  of  scientific  inquiry  to  die  moral  and 
social  departments  of  science.  Notwithstanding  the  extreme  gener- 
ality of  the  principles  of  method  which  I  have  laid  down  (a  generahty 
which  I  trust  is  not,  in  this  instance,  synonymous  with  vagueness),  I 
have  indulged  the  hope  that  to  some  of  those  on  whom  the  task  will 
devolve  of  bringing  those  most  important  of  all  sciences  into  a  more 
satisfactory  state,  these  observations  may  be  useful,  both  in  removing 
erroneous  and  in  clearing  up  the  true  conceptions  of  the  means  by 
which,  on  subjects  of  so  high  a  degree  of  complication,  truth  can  be 
attained.  Should  this  have  been  accomplished,  something  not  unim- 
portant will  have  been  contributed  towards  what  is  probably  destined 
to  be  the  great  intellectual  achievement  of  the  next  two  or  three  gen-, 
erations  of  European  thinkers :  although,  for  the  realization  of  the 
important  results,  of  which  it  has  been  thus  indirectly  attempted  to 
facilitate  the  attainment,  mankind  must  ever  be  principally  indebted 
to  the  genius  and  industry  of  ethical  and  sociological  philosophers, 
whether  of  the  present  or  of  future  times. 
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Abiiraei  names,  page  18 ;  may  be  changed 

to  concrete,  71. 
Abstraction^  389. 
Accidens,  81,  84,  90. 
Accidental  propositions^  74. 
Actions,  36,  522. 
Adjectives f  real  names,  16. 
*^quipollency  of  assertions,  108. 
/Equivocal  termsj  30. 
Agent  and  patient^  201. 
Agreement^  method  of,  224,  238;  its  im- 
perfection, 251,  308,  313. 
Algebra,  164,  177,  n.,  429- 
Ambiguity,  25,  53. 
Analogy,  30,  47,  332 ;  its  value,  335  ;  fidse 

analogy,  491. 
Analysis,  7,  92 ;  rAemical,  255. 
Antecedent,  310;  distinct  from  cause,  304. 
Approximate  generalizations,   351,    529, 

541. 
A  priori  aad  a  posteriori,  259,  490,  546. 
A  priori  truths,  the  argument  for  them  an- 
swered, 154. 
Arehmedes,  466. 
Artstolelian  logic,  2. 

Aristotle,  his  categories,  31;  predicables, 
81;  doctrioe  of  motion,  394,  467;  of 
the  lever,  395,  n. 
Arithmetic,  164. 

Amott,  Dr.,  his  treatment  of  inflamma- 
tion, 284,  n. 
Art  and  Science,  2,  588,  591. 
Assertions,  107,  360. 

Association,  laws  of,  159,  285,  419,  532; 
as  affecting  the  meaning  of  words,  104, 
407,  417. 
Assumptions,  at  the  foundation  of  deduct- 
ive reasoning,  169. 
Astronomy,  575;  illuBtrates  the  process  of 

induction,  173 ;  its  progress,  528. 
Attributes,  19,  37,  43,  49,  67,  93 ;  connot- 
ed, 21,  80;  quality,  42;  of  mind,  50. 
Axioms  of  reasoning,  120,  170 ;  are  exper- 
imental truths,  152,  163 ;  of  geometry, 
151,  370;  of  mechanics,  160,  162,  n.; 
of  arithmetic,  168. 
Axiomata  media,  their  value,  544,  584. 

B. 
Bacon,  his  description  of  logic,  6;  his  serv- 
ices to  science,  187,  544;  his  method 
now  reversed,  286;  of  induction,  468; 
false  metaphor,  496 ;  on  axiomata  me- 
dia, 544. 


Being,  32,  53.     • 

Beli^,  object  of,  67 ;  supeiBtitions,  457. 

Beit^ham,  on  classiGcation  of  laws,  447; 
bia  school  of  politics,  558. 

Berkeley,  theory  of  vision,  4;  argument 
for  universal  mind,  507  ;  his  opponents, 
517. 

Bias  in  forming  opinions,  450. 

Body,  38,  41. 

Botany,  its  descriptive  terms,  423,  442. 

Broton,  T.,  theory  of  ratiocination,  135 ; 
on  the  "  sufficient  reason,"  465 ;  muscu- 
lar sepse,  533. 

C. 

Calculus,  368. 

Carlyle,  his  nietaphor  concerning  strength, 

Carpenter,  W.  B.,  his  Physiology,  213,  n. 

Categorenuttic  terms,  16. 

Categories,  31,  52. 

Causation,  law  of,  196, 271 ;  derived  from 
experience,  197;  its  evidence,  337,339; 
its  limit,  342;  applied  to  human  will, 
522. 

Causx,  38,  44, 194 ;  how  fiu:  the  object  of 
human  study,  196,  209;  accordmg  to 
the  schoolmen,  199  ;  is  the  sum  of  con- 
ditions, 200 ;  permanent,  206 ;  the  word 
should  not  be  discarded,  210 ;  plurality, 
250 ;  proximate  or  remote,  300. 

Certainty  of  mathematical  reasoning,  148, 
169. 

Chance,  312,  340;  not  the  negation  of 
law,  313 ;  its  eliminatbn,  317  ;  calcula- 
tion, 319,  322 ;  applies  not  to  ignorance, 
but  to  partial  knowledge,  320,  325. 

Character,  525 ;  laws  of  its  formation,  540 ; 
national,  541. 

Chemistry,  iU  present  condition,  145;  its 
combinations,  161 ;  aim,  214,  255;  no- 
menclature, 441;  method,  applied  to 
social  science,  550. 

Church,  504. 

Cicero,  on  the  Epicureans,  474,  513 ; 
Stoics,  494,  505. 

Circumstances,  selection  of,  217,  260;  in- 
fluence, 525,  581. 

Civilization,  402,  425. 

Class  defined,  18,  63,  69,  80,  117. 

Classification,  432;  loose,  25;  nature  of, 
80;  natural  and  artificial,  83,  434;  on 
various  principles,  88,  435 ;  groups  and 
series,  443. 

Coincidence,  314,  326. 
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Coleridge  on  the  value  of  language,  413; 
distiDctioii  between  incoDceivaole  and 
unimaginable,  462 ;  on  causality,  474 ; 
*'  finding  level,"  501 ;  extract  from,  476 ; 

Collective  name»j  distinct  from  general,  18. 

Colligation  ofjaett,  178,  182,  388. 

Colonization,  500. 

ComparisiMit  392. 

Compoeilion  of  eausea^  2\0,  234,  271,  302, 
307,  316;  »f  two  sort«,  212,  254,  257; 
in  social  science,  550. 

ComiCt  A.f  his  positive  philosophy,  172, 
587;  on  imperfect  generalizatiou,  181; 
doctrine  of  cause,  209, 341;  physiology, 
266;  color,  289;  hypotheses,  295,  3-^6; 
verification  of  the  nebular  hypothesu, 
298;  mathematics,  369;  classification, 
433;  zoological  systems,  435,  447; 
groups  and  series,  443;  confiinon  of 
mental  science  with  phjrgiology,  531; 
sociology,  561,  578;  political  economy, 
567;  signs  of  progress,  576;  three  stages 
of  specnlatiou,  586 ;  principles  for  prac- 
tice, 591. 

Conception^  389 ;  a  step  in  induction,  178, 
388,  396;  even  when  imperfect,  181. 

Conceptualist  doctrine,  60,  389. 

Concomitant  variationst  233, 241, 267 ;  ap- 
plied to  social  science,  554. 

Concrete  namee,  18 ;  are  connotative,  20. 

Condiimc,  19.  362. 

Conditiongf  as  distinct  from  cause,  197. 

Connotation^  20,  68;  gives  the  significa- 
tion, 23,  62,  92,  403,  428 ;  false  mean- 
ing of,  26,  n. ;  not  regarded  in  some  dis- 
cussions, 410;  changes  uf,  25,  407,  416. 

Connotative  natnei,  20,  24 ;  many-word- 
ed, 22. 

Conecioumessy  4,  34,  42,  107. 

Consensus,  564,  583. 

Consilience,  546,  585. 

Conwwow  of  propositions,  109;  of  prem- 
isses, 114. 

Convertible,  95. 

Copemicu$,  arguments  of  his  opponents, 
478,  483  ;  in  his  fiivor,  494. 

Copula,  12 ;  does  not  imply  existence,  53, 
76. 

Correlative  names,  28. 

Cousin,  doctrine  of  substance,  40,  n. ;  of 
cause  and  efiect,  473 ;  of  punishment, 
481. 

Cum  hoe,  ergo  propter  hoe,  490. 
Cumulative  ^ects,  329. 
Cuvier,  his  classification,  80. 


Darwin  on  Ideas,  473. 

Deduction,  137,  141,  144;  its  especial 
value,  254,  270,  286,  555;  its  method, 
induction,  264 ;  ratiocination,  267 ;  ver- 
ification, 269,  545;  applied  to  mental 
science,  540;  to  social,  555,  561. 

Definition,  77 ;  how  possible,  1 ;  theory 
of,  91,  95;  imperfect,  94;  essential  or 
accidental,  94;  scientific,  96,  99,  101; 


(in  geometry,  148, 164,  370 ;)  erf  i 
and  things,  98,  103;  importence,  105, 
404. 

Demenslraiiony  148. 

Demonstrative  truths,  101. 

Denominative,  a  term  for  connotative,  21. 

DeHvative  laws,  286,  327. 

Descartes,  doctrine  of  co-ordinatee,  147 ; 
vortices,  157;  method,  191,  460;  argu- 
ment against  Newton,  472;  cause  and 
effect,  474;  for  the  being  of  God,  505. 

DescHption,  94,  95. 

Dew,  Wells's  theory  of,  242. 

Diamond,  properties  of,  344. 

Dictum  de  omni  et  de  nuUo,  64,  117. 

Difference,  method  of,  225,  238,  241;  ap- 
plied to  social  science,  552. 

y>ifferentia,  81,  86. 

Disbelief,  grounds  of,  374. 

Distfibuied  terms,  58. 

Distur^ng  force,  259. 

E. 

Education,  ISl. 

Effects,  how  i«r  proportional  to  caoaes, 
214;  complihited,  254;  progressive, 
300;  cumnlati\*%^29. 

Egyptian  science,  brj). 

Electricity,  219,  240,  <i83,  425;  mdnced, 
240. 

Emotion,  37 ;  fallacious  appeal  te,  516. 

Empirical  hws,  236,  305,  1^7,  545,  576; 
degree  of  certainty,  349,  488;  statiatics, 
571. 

Empirical  method,  26 1 ;  still  used  Vi  chem- 
istry, 145;  applied  to  social  scienc«,  550. 

Entity,  32. 

Enumeration,  simple,  as  ground  of  induc- 
tion, 186,  235, 347,  478,  487  ;  of  law  <£ 
causation,  339 ;  of  mathematical  axioms, 
364. 

Epicureans,  474,  513. 

Error,  ita  sources,  450. 

Essence,  32,  75,  82,  86,  95,  512. 

Essential  propositions,  74,  77,  78. 

Ethics,  its  method  is  that  of  art,  not  of 
science,  588,  593. 

Ethology,  537,  543 ;  (political,  569.) 

Etymology,  a  source  of  fallacy,  503. 

Eulcr,  multiplication  of  negative  quanti- 
ties, 514. 

Existence,  32,  53,  360. 

Experience,  the  gromid  of  mathematical 
evidence,  152,  161 ;  maxims  of,  411. 

ExpsRiMKNT,  compared  with  observation, 
2 18 ;  four  methods,  222 ;  agreement,  224. 
238,251,308,313;  difierence,  225, 238, 
241 ;  (joint  or  indirect,  229,  239,  258;) 
residues,  230,  248;  concomitant  varia 
tions,  233, 241 ;  in  some  cases  impossible, 
219,  263,  265 ;  in  mental  science,  219, 
540;  in  social,  551. 

Experimenta  frucHfera  et  lueifera,  547. 

Experimental  stage  of  science,  144. 

Exptamstion  of  laws,  271 ;  (by  separate 
laws,  271 ;  intermediate  laws,  272;  sub- 
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vomptioa,  274 ;)  not  accoanting  for  them, 
277 ;  limits,  286. 

F. 

Fallacies,  448;  claflsification,  451,  454; 
of  simple  inspection  (or  ik  priori),  456 ; 
of  observation,  475 ;  of  generalization, 
485 ;  of  ratiocination,  498 ;  of  'confu- 
sion, 502 ;  of  oomposition,  510;  ignora- 
lio  elenchi,  516. 

Faraday f  experiments  in  electricity,  240, 
283. 

Fataluntf  not  involved  in  doctrine  of  ne- 
cessity, 524;  result  of  circumstances, 
581. 

Feeling t  includes  sensation,  emotion,  and 
thought,  34;  (and  volition,  36 ;)  bodily 
or  mental,  35. 

Felony f  25,  n. 

"  Fortune  fafoort  fooUj\  476. 

Free-trade,  482,  572. 

Free-wUl,  522,  525. 

FundamerUum  reUUionU,  45,  332. 

Functions,  868. 


General  names,  17,  399,  401;  constiCiite 
classes,  63,  80,  83. 

General  propositions,  not  ordinarily  used 
in  reasoning,  126 ;  their  value,  132. 

Generalixation,  273,  341,  416,  489,  538; 
a  process  of  inference,  124 ;  imperfect, 
its  use  in  science,  181;  approximate, 
351 ;  scientific  value,  358. 

Gentieman,  growth  of  meaniiig  of  the 
word,  414. 

GenMs,  81,  84. 

Geohgy,  method  of  proof,  298. 

Geometry,  its  postulates,  102, 466 ;  reason- 
ing, 142,  148,  158,  370;  its  axioms  de 
rived  from  observation,  152;  anivenal 
application,  194;  simple  processes,  372; 
method,  applied  to  social  science,  555. 

Graham,  Prof.,  law  of  the  permeation  of 
g>i9es,  283. 

Gravity,  157,  461,  472;  (specific,  511.) 

Gredcs,  53,  217,  431,  466,  497. 

H. 

Hartley,  533. 

Heat,  definition  of,  97. 

Hersehel,  Sir  J.,  doctrine  of  axioms,  163, 
n. ;  his  Discourse  on  Natural  Philoso- 
phy, 172,  242,  248. 

Heteropathic  laws,  213,  256. 

Hisi&riedl  method,  applied  to  soeiology, 
574. 

History,  science  and  philosophy  of,  586, 
587. 

Hobbes,  doctrine  of  names,  15 ;  of  propo- 
sitions, 61,  119;  makes  truth  arbitrary, 
65,  99 ;  compared  with  Locke,  75,  «. ; 
on  the  social  compact,  515,  557. 

Human  nature,  may  be  a  sul]r)ect  of  sci- 
ence, 527,  543 ;  aooiety  included  in  it, 
548. 


Hypotheses,  necessary  in  mathematical 
reasoning,  150,  168 ;  in  induction,  180, 
290,  294;  different  classes,  291;  from 
analogy,  336 ;  involved  in  scientific  prop- 
ositions, 431 ;  in  narration,  483. 


Idealism,  40. 

Ideas,  13,  60,  560. 

Identity,  47. 

Ignoratio  elenehi,  516. 

Imaginary  objects,  34;  remedies,  480. 

Imaginary  lavs,  479. 

Imagination,  its  connection  with  associa- 
tion, 285. 

Impossibility,  its  limits,  379. 

Imposture,  476. 

Jbuonceivableness,  no  proof  of  falsehood, 
156, 161, 338, 461 ;  i«  yioktkm  of  an  ax- 
iom, 163,  n. 

Mdi9idual  names,  17, 21, 400 ;  sometimes 
connotative,  22. 

Induction,  111,  137,  171, 183;  complica- 
ted, 138 ;  belongs  to  every  science,  164; 
importance,  171;  defined,  172;  improp- 
er, 175;  incorrect,  187;  mathematical, 
176;  by  simple  enumeration,  186;  its 
true  type,  192;  four  methods,  222  (see 
Experiment) ;  of  particulars,  398. 

Inertia,  reasons  given  for  it,  464. 

Inference,  4,  7,  108;  apparent,  108;  real, 
111,  398. 

Infima  species,  82,  85,  3o0,  427,  436. 

Infinite,  ambigui^  of  the  word,  508. 

Intellect,  its  relative  prominence  and  pow- 
er, 585. 

Interest,  not  the  only  motive,  559,  570. 

Intermixture  of  effects,  254;  of  laws,  564. 

Intuition,  3,  4;  its  truths,  4;  not  subjects 
of  logic,  5,  485. 

J. 
Judgment,  implied   in  propositions,  59; 
mistaken  for  sensation,  4SK3,  n. 


Kant,  doctrine  of  substance,  40. 

Kepler,  induction  of  the  motions  of  the 

planets,  177, 180;  of  their  number,  494 ; 

hypotheses,  293,  391 ;  laws,  545. 

L. 

Landed  proprietor  in  England  and  Ben- 
gal, 417. 

Lanouaob,  an  instrument  of  thinking,  11 ; 
changes  of  meaning,  25,  407,  416; 
source  of  ambiguity,  53,  104,  420;  its 
preservative  va&e,  409, 413 ;  philosoph- 
ical, 421;  technical,  422;  (its  value, 
424;  its  perfection,  429;)  symbolical, 
429;  Greek  and  German,  431. 

I^op^^,  his  nebular  hypothesis,  298;  doo- 
trine  of  chance,  319 ;  of  probabilities, 
380. 

Laws  of  Nature,  189 ;  their  exphmatioD, 
271|  286 ;  <lerivative  or  ultimate,  286. 
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Leihniiz,  460,  463  ;  view  of  Newton's  the> 
ory,  157,  n.,  472;  pre-established  ha]> 
mony,  474. 

Liberty  and  necessity,  207,  521,  525. 

Licbigy  theory  of  jmisons,  237;  conta- 
giousness of  chemical  action,  277 ;  res- 
piration, 280;  putre&ction,  282. 

Ltkeneu,  46. 

Linnausj  his  terminology,  423;  system, 
433. 

Locke,  his  philosophical  character,  75,  n. ; 
doctrine  of  essences,  77 ;  use  of  the  word 
idea,  78,  n. 

Logic,  definitions  of,  2 ;  a  science  as  well 
as  art.  2 ;  what  it  includes,  3, 7, 107, 389 ; 
the  science  of  proof  or  evidence,  5,  7  ; 
utility,  6,  172;  (as  to  language,  421;) 
distinct  from  metaphysics,  5,  8.  36,  41, 
360,  456,  484 ;  of  NameM  and  Propogi- 
tioTit,  11 ;  of  Reasoning,  107  ;  of  Indne- 
tion,  171;  of  OpercUions  Subsidiary,  383; 
of  Fallacies,  448;  of  Moral  Science,  519; 
of  MoralUy,  588. 

Loyalty,  change  of  meaning,  415 ;  an  ele- 
ment in  national  character,  582. 

M. 

Magnetism,  240,  283,  295,  n. 
Malthus,  doctrine  of  population,  517. 
Man,  what  the  name  connotes,  20, 24, 74, 

87,  88,  92 ;  species,  85 ;  definitions,  95. 
Marks,  121,  140,  147,  170,  344. 
Mcchafiirs,  160,  162,  556. 
Medical  Science,  547. 
Mercantile  theory,  500. 
Metaphor,  495. 
Metaphysics,  87 ;  distinct  firom  logic,  5,  8, 

36,  41,  360,  456,  484.     (See  Mind.) 
Meteorology,  527. 
Method,  not  to  be  determined  k  priori, 

519.  (Seo  Experiment.) 

MiU,  his  analysis  of  mind,  26,  42,  54,  532. 
Mind,  41,  50;  difficulty  of  its  study,  219, 

520,  529;  its  laws,  532,  539. 
Mineralogy,  its  nomenclature,  442. 
Miracles,  according  to  Brown,  376. 
Money,  its  two  meanings,  503. 
Morality,  ground  of,  412,  525;  logic  of, 

588,  592. 
Motion,  first  law  of,  335,  465 ;  referred  to 

causes,  300,  464;   Aristotle's  doctrine, 

394. 
Motives,  522,  526. 
Mysticism,  464. 

N. 

Names,  of  things,  not  of  ideas,  13,  15;  ob- 
jects of  study,  14;  definition  by  Hobbes, 
15;  genend  and  singular,  17,  399; 
(proper,  21,  23;  many-worded,  22;) 
concrete  and  abstract,  18 ;  connotative 
and  non-connotative,  20;  (changes  of 
connotation,  25,  407,  416;)  positive  and 
negative,  27,  54;  (privative,  28;)  rela- 
tive, 28;  univocal  and  a>quivocal,  30; 
distributed,  58;  general,  80;  of  feelings, 


undefinable,  94 ;  instrument  of  thought, 
397 ;  as  subsidiary  to  induction,  2&S. 

National  character,  541,  582. 

Nationality,  583. 

Natural  history,  437. 

Nature,  189,  512;  its  uniformity,  the  ax- 
iom of  induction,  184;  course  of,  189, 
216;  laws,  189,271. 

Necessary  InUhs,  148.  162,  170. 

Necessity,  203,  521,  525;  statement  of  the 
doctrine,  207,  522;  the  name,  523. 

Newton,  his  theory,  157,  461,  472;  meth- 
od, 292,  545. 

Nomenclature,  426,  441. 

Nominalism,  61,  98,  99,  118. 

Number,  365;  agency  in  science,  141,  165, 
367 ;  Pythagorean  speculations,  493. 

O. 

Objective  facts,  52. 

Observation,  383 ;  passive  or  active,  187 ; 

talent  of,  216  ;  logic  of,  385. 
Omens,  458. 

Opposition  of  propositions,  110. 
Optimism,  475. 

Order  of  nature,  189,  216;  in  place,  364. 
Organization,  211,  213,  265,  406,  520; 

laws,  311,  444. 

P. 

Pagan,  meaning  of  the  word,  415. 

Paronymous  terms,  513. 

Particles,  parts  of  names,  16 ;  of  proposi- 
tions, 55. 

Pairticulars,  used  in  reasoning,  126,  398. 

Paternal  government,  493. 

Pathology,  experimental  method,  266. 

Perception,  35;  confounded  with  judg- 
ment, 483,  n. 

Petitio  principii,  510. 

Philosophical  language,  421. 

Phlogistic  theory,  479. 

Phrenology,  295,  n.,  535. 

Physical  method  in  social  science,  561 « 

Physiology,  311,  444,  531. 

Plato,  investigation  of  the  meaning  of 
words,  407 ;  of  good  and  evil,  504 ;  ar- 
gument for  incorporeal  substances,  514. 

Plurality  of  causes,  250,  313. 

Polarity,  391. 

Political  economy,  481,  500,  566. 

Political  ethology,  569. 

PolUics,  263.  547,  590. 

Postulates,  102,  149,  169. 

Practice,  distinct  from  science,  591. 

Predieables,  express  relations,  not  fiicls. 
81. 

Predicate,  12. 

Predication.     See  Proposition. 

Prediction,  an  aim  of  science,  182,  18^. 
573. 

Premisses,  change  of,  499. 

Probability,  380. 

Pr<7gr«M,  575,  687. 

Progressive  ^eets,  300. 

Proof,  108. 
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Proper  names,  21,  23 ;  sometimeB  coiino- 
tative,  22 ;  cannot  he  defined,  91. 

PropeHiesj  83,  344. 

Propositiobt,  52,  107;  defined,  12;  in- 
cludes two  objects,  13,  67 ;  affirmative 
and  negative,  54 ;  simple  and  complex, 
55;  categorica]  and  hypothetical,  56; 
universal,  particalar,  indefinite,  and  sin- 
gnlar,  57 ;  import  of,  59, 68, 70 ;  relates  to 
tiuugs,  not  ideas,  60 ;  Hobbes's  defini- 
tion, 61 ;  verbal,  73 ;  essential,  78 ;  real, 
79,  119. 

Proprium,  81,  90. 

Proximate  kindy  84. 

Psychology,  532;  distinct  firom  ethology, 
544. 

Public  opinion,  influence  on  rulers,  559. 


QuaHty,  42. 
Quantity,  48. 


Q. 


R. 


Ratiocination,  111,  117. 

Re€U  propositions,  '*9. 

Realism,  99. 

Reason,  87. 

Reasoning,  2,  108,  130;  propositions  not 
used  as  ultimate,  79 ;  scientific,  ground- 
ed on  facts,  not  on  definitions,  102; 
from  particulars  to  particulars,  125, 398; 
type  of,  136  ;  train  of,  137. 

Reductio  ad  absurdum,  169,  498. 

Reduction  of  Syllogisms,  114. 

Reid,  on  sensation,  473. 

Relation,  28,  44. 

Religion,  its  evidence,  376;  influence,  585. 

Resemblance,  46,  361 ;  ground  of  loose 
generalization,  401. 

Residues,  method  of,  230,  248 ;  applied  to 
calculation  of  chance,  318;  to  social  sci- 
ence, 554. 

Resolution  of  lavas,  271. 

Respiration,  280. 

Rhetoric,  3. 

Right,  ambi^ty  of  the  word,  508. 

Romans,  their  avoidance  of  ill  omens,  458; 
feeling  of  nationality,  583. 


Sameness  and  likeness,  47 ;  according  to 
Whately,  48,  n.,  506. 

ScixNCE,  Its  tendency  to  become  deduct- 
ive, 144 ;  how,  146 ;  exact  or  imperfect, 
528,  538,  548;  its  history,  579;  of  hu- 
man nature,  520,  527, 543 ;  its  prospect^ 
ive  completeness,  587. 

Sensation,  34,  43,  272,  384,  473,  486,  530, 
536. 

Signatures,  doctrine  of,  471. 

Singular  names,  17 ;  propodtions,  57. 

Social  science,  its  complexity,  547 ;  imper- 
fection, 584.    (See  Sociology.) 

Society,  state  of,  574. 

Sociology,  561,  570 ;  a  deductiye  science, 
563. 


Specialization  in  meaning  of  words,  418. 

Species,  81,  84,  88  f  {injlma,  82,  85,  350, 
427,  436.) 

Species  sensibiles,  472. 

Speculation,  its  influence  and  its  three 
stages,  586 ;  must  be  the  ground  of  true 
principles  of  practice,  590. 

Spinosa,  474. 

Spiritual  truths,  oscillations  of,  411. 

Statistics,  571. 

Stevart,  D.,  on  changes  of  meaning,  104, 
407;  on  mathematical  reasoning,  127, 
150 ;  on  hypothesis  in  narration,  483. 

Subject,  12,  42. 

Subjective  facts,  52,  464. 

Submission,  how  inculcated,  581. 

Substance,  37,  39,  456 ;  body  and  mind, 
38;  idealist  doctrine,  40;  general,  75, 
80. 

SubstantuB  secunda,  74,  464. 

Subsumption  of  laws,  274. 

Succession,  order  of,  sought  by  science, 
195. 

Sufficient  reason,  465. 

Superstition,  457,  479. 

Syllogism,  2,  64,  108,  112,  430;  figures 
and  modes,  113;  their  use,  116,  n.;  re- 
duction of,  114;  is  it  a  process  of  infer- 
ence 1  122 ;  its  use,  129 ;  as  a  process  of 
interpretation,  130 ;  and  a  test,  133. 

Symbols,  429. 

Sympathetic  powder,  480. 

Syncategorcmatic  terms,  16. 

Synonyms,  why  so  few,  414. 


Temperctment,  535. 

Tendency,  a  way  of  stating  the  action  of 

causes,  258. 
Terminology,  426. 
Terms,  7,  11 ;  use  of,  33. 
Theory,  ambiguity  of  tlic  word,  504 ;  its 

employment,  589. 
Things,  30,  118;  summary,  51. 
Tidology,  527. 

Transition  o{  •meamngji^,  104,  407. 
Truth,  known  in  two  ways,  3. 
Type,  of  reasoning,  136 ;  in  chissification, 

436,  439. 

U. 

Ultimate  laws,  cannot  be  fewer  than  the 
distinguishable  feelings,  287. 

Uniformity  of  nature,  the  axiom  of  induc- 
tion, 184 ;  what  it  means,  186  ;  of  coex- 
istence, 343,  377,  574. 

Universals,  117, 

Universal  names,  30. 


Verbal  propositions,  73,  78. 
Vetification,  269,  293,  545,  562. 
Vico,  Scienza  Nuova,  575. 
Villain,  signification  of  the  word,  412. 
Virtue,  its  various  significations,  412. 
Vis  viva,  507. 
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Vision,  theory  of,  4. 
Voiitiofis,  36,  322,  526. 

W. 

Waifr,  composition  of»  309. 

IVrUs,  tlieory  of  dew,  242. 

IVkafely,  definition  of  logic,  2 ;  doctrine 
of  definition  examined,  98 ;  of  the  syllo- 
gi:<ra,  123,  131;  of  induction,  18o,  n.; 
of  analogy,  332 ;  on  fallacies,  455 ;  on 
ambiguous  middle,  5D2 ;  uralevant  oon* 
closiou,  516. 

tVhefcell,  his  metaphyfiics,  36 ;  \'u*v/  of  de- 


mon&tntive  leaaoning,  102,  150 ;  argu- 
ment for  k  priori  tratfaa,  154 ;  his  pu8i- 
tions  reviewed,  153-161 ;  doctrine  of  in- 
daction,  178,  297,  388,  390;  of  defini- 
tion, 404 ;  technical  terms,  422 ;  clasai. 
fication,  433,  442 ;  type  and  defiiiitioa, 
436;  (vraek  science.  466;  imaginary 
laws,  479. 
Will,  whether  incloded  in  law,  207,  n., 
521 ;  its  education,  526. 

Z. 

Zoology,  its  classification,  435,  445. 


TliK    END. 
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